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PRIZE PROBLEMS FOR STUDENTS. 


I. Find z from the equation, 
Vatr2+Va—2=4, 
by quadratics. 

IL. If a circle be described touching the base of a triangle and the 
sides produced, and a second circle be inscribed in the triangle ; 
prove that the points where the circles touch the base are equidis- 
tant from its extremities, and that the distance between the points 
where they touch either of the sides is equal to the base. 

Ill. Inscribe the maximum rectangle between the conchoid and 
its directrix. — Communicated by Prof. Dante. Kirkwoop. 

IV. Given a cask containing a gallons of wine. Through a cock 
at the bottom of the cask wine flows out at the rate of 4 gallons per 
minute, and through a hole at the top water flows in at the same 
rate. Supposing the water, as fast as it flows in, to mingle perfectly 
with the wine, how long before the quantities of wine and water in 
the cask will be equal? and how much wine will be left in the cask 
at the end of ¢ minutes ?— Communicated by Prof. C. A. Youna. 

V. Two circles being given in a plane, find geometrically the locus 
of the points from which chords of similar arcs in the two circles 
will be seen under the same angle, the chords being perpendicular 
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to the lines of vision drawn through the centres of the given circles. 
— Communicated by Prof. Wu. Cuavvenet. 

The solutions of these Problems must be received by the Ist of 
May, 1860. 





REPORT OF THE JUDGES UPON THE SOLUTIONS OF THE 
PRIZE PROBLEMS IN No. III., Vol. II. 
Tue first Prize is awarded to Joun Q. HoLuiston, Sophomore Class, 
Hamilton College, Clinton, N. Y. 
The second Prize is awarded to F. E. Tower, Senior Class, Amherst 
College, Amherst, Mass. 
The third Prize is awarded to Frank N. Devereux, Boston, Mass. 


Prize SoLvutTion oF Prostem I. 
By Frank N. DEVEREUX, Boston, Mass. 
If two circles touch each other, any straight line passing through the point of contact 


cuts off similar parts of their circumferences. 


The line joining the centres @ and C’ will pass through the point 
of contact B. Let A and A’ be the points in which the line passing 


through the point of contact meets the circumferences. Join A and 
C, A’ and C’. The triangles A BC and A’ BC’ thus formed are 
isosceles and similar, as is easily seen. The angles at the centres, 
ACB and A’ C’ B, are therefore equal, and are measured by similar 
parts of the circumferences. Hence the proposition is true. This 
proposition applies whether the circles are tangent externally or 
internally, a fact not noticed by any of the competitors. 


Prize SOLUTION oF PROBLEM II. 


Find the four roots of the recurring equation 
at—gar't+2e?—§xr4+1=—0. 
Dividing the given equation by 2” it becomes 





=— 


(1) (+ 5)—$(@+)+2=0. 


1 ' 1 
Put z+ == y; then squaring, z* + 5= y* — 2. 


By substitution we get from (1) 
*. y = 2} or 0. 
24, from which z = 2 or }. 
eps 0, from which z= + ¥— 1. 
Or thus, the given equation may be written 
2@(2@—S2+1)+2—f$2741=0; 
or, (7+ 1) (?#—§2+1)=0. 
~.2@+1=0; orx=+y—1. ..2%—§24+1=—0; orz—2orl. 
All the competitors gave one or the other of the above solutions. 


Prize SoLtvution or Prostem III. 


By Joun Q. Hotttston, Hamilton College, Clinton, N. Y. 


1 
2 cosn 6 = u"-+-—; and then find the sum of the series, cos 6 +- cos 2 6 + cos3 6 
+ cos n 0. 


By Evuzr’s formula, and the problem, 
2cos€@=e Y—-1'4+ . : —+? 
” A i u" 


Cane", - ; > fend —*, 3 
u”™ 


Hence, and by Evtzr’s formula, 
1 1 
iv) ya =U + 5 = 2 cosnd. 


Denoting by 2, the sums relatively to n, we have 
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l 


7 : 1 u®ti i» urtl 
2 2), cosn@ = Zu" + 2, == omennae aie aaa anal” 


u 


‘ 1 1 ‘ ° ° 
2 v 
s ‘ys aa q € a 2, a € > ws 1e 1t 
ince u-+ w + &e., and = + = + &c., are geometrical series with 
: 1 
ratios w and . 
Remark. — By dividing the terms of the first fraction, and multi- 
plying those of the second, by «, we get 
1 1 


un +4 us 


1 


ue tt — yt — 
2, cosn@ = 





yrtt — 


1 .) 
ee 
un te (u us/ __sin(n +- 4) 6— sin} 
*) a 2 sin 5 0 ies 
ees 
2(u us 








This form of the result was not given by any of the competitors. 


Prize Sotution or Prosiem IV. 
Joun Q. Houtisron, Hamilton College, Clinton, N. Y. 

Having given the Right Ascensions and Declinations of two stars, to find the formula 
for the distance between them. Also, find what the distance becomes, when for one 
star A. R. is 8" 12™ 38°17, and Dec. 17° 23’ 49.8 north, and for the other A. R. is 
13" 28™ 19°.92, and Dec. 21° 12! 37.2 south. 

Let 3 and @ be the declinations of the two stars; then 90° — 3 
and 90° — 9 will be their co-declinations ; and since the right ascen- 
sions are measured on the equator, their difference will measure the 
angle at the pole made by the meridians passing through the two 
stars. Let H denote this angle, and 4 the distance sought. We 
have then a spherical triangle in which the sides 90° —<é and 
90° — 9 include the angle H, and J, the third side, may be found 
from the formula 
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cos 4 = cos(90°— 8) cos(90°—a’)-+- sin( 90° —8) sin (90° —2’) cos H, 
(1) =siné sind + cosé cosd cos H, 

(2) sind cosd & . + cot d cos H). 

Assume 


(3) cot 3 cos H= tane =~"; 
cos w 


then, substituting, (2) becomes 
si si ! ’ 
n cond = nbn), 
Formulas (3) and (4) need only tables of logarithmic sines, cosines, 


&c.; and we find Z = 86° 24’ 1272. 


Prize SOLUTION OF PROBLEM V. 


By AsHEr B. Evans, Madison University, Hamilton, N. Y. 

In a frustum of any pyramid or cone, the area of a section, parallel to the two bases 
and equidistant from them, is the arithmetical mean of the arithmetical and geometrical 
means of the areas of the two bases. 

The three sections are evidently similar figures; hence their areas 
will be as the squares of any homologous lines. Let 7, x — y, and 
«+ y, represent any homologous lines in the upper base, middle 
section, and lower base, respectively. Then their areas may be rep- 
resented by m(x — y), m2*, m(« + y), respectively. The arith- 
metical mean of the two bases is 


sl tem Hh Du ot — m (a +7’); 





their geometrical mean is 

Vat (@— 9) @ Fy = m (2 — y); 
and the arithmetical mean of m (2? + y*) and m(2* — y*) is m2’, as 
was to be shown. 





Simon NeEwcome. 
W. P. G. Barttett. 
Truman Henry Sarrorp. 





NOTES AND QUERIES. 


1. What fraction is that, to the numerator of which if 1 be added, 
its value will be 4; but if 1 be added to the denominator, its value 
will be 4? 


The successive multiples of } are 2, 3, 74, 3°. 3%, &e.; hence, 
taking unity from the numerator of each of these, we have the series 
a. 2 3 4 5 6 re 
6? 99 129 159 1H 21» NC, 

and the required fraction must necessarily be one of this series. 


Again, the successive multiples of } are 2, 5°,, 7495 3, of, &e.; 


whence taking unity from the denominator of each of these, we get 


é —— 
> 17 15> is 33> 3 &e., 


a series of fractions in which the required fraction must necessarily 
be found. 

Examining these two series, we find that the third fraction in the 
second series is the same as the fourth fraction in the first series, 
and therefore, as the sought fraction must be found in both series, 
we conclude with the utmost certainty that ;4; is the fraction ful- 
filling the conditions of the question. 

2. What fraction is that, whose numerator being doubled, and 
denominator increased by 7, the value becomes 3; but the denomi- 
nator being doubled, and the numerator increased by 2, the value 
becomes 2 ? 

Reasoning as in the preceding example, we must first take the 
successive multiples of 2; divide the numerator of each multiple by 


2, and decrease each denominator by 7; then we have the following 
series, viz. :— 


Again, take the consecutive multiples of 2, decrease the numera- 
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tor of each by 2, and divide the denominator by 2; then we have 


the series 


Sa £4 326 20 6 26 
59 59 169 10° 259 oe) &e. 


vo 


The required fraction must exist in both series, in order that the 
two conditions in the enunciation may be complied with, and as ¢ is 


5 


the only fraction common to both, we conclude that 4 will satisfy 


the conditions stated in the question. — Prof. W. Ruruerrorp, Wool- 
wich. — The Northumbrian Mirror, 1838. 

1. Lsochronous Motions.— The principle of isochronous motions, as 
exhibited in the small oscillations of the pendulum, in the oscilla- 
tions of the hair-spring balance, and in the descent of weights on the 
cycloid, is not usually set forth in the analytical treatment of these 
examples with sufficient prominence to be distinctly generalized and 
abstractly comprehended, though the analysis necessarily involves it. 

In the following theorem and demonstration this principle is 
distinctly presented, and from it may be deduced all the cases that 
have been separately investigated. 

Theorem. — If a material point, constrained to move in any given path, 
tend to approach a given fixed point in the path, urged along by a force pro- 
portional to the length of the path between tt and the given point ; it will pass 
From a state of rest at any point whatever to the given point always in the 
same time ; or tt will pass from the given point with any velocity whatever to 
a state of rest in the same time. 

Demonstration. — If two material points start at rest in two po- 
sitions on the path, and if we suppose that the two lengths of the 
path included between the given fixed point and these positions be 
divided into the same number of very small parts, the ratio of the 
corresponding parts, and the ratio of their distances from the given 
fixed point along the path, will be equal to the ratio of the lengths 
themselves; hence, the forces acting in corresponding parts will be 
in the ratio of the parts themselves; hence, the sum of all the 
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actions of the forces through any number of parts in one length will 
be to the sum of the actions of the forces in the same number of 
corresponding parts in the other length in the same ratio; hence, 
the two velocities which the two material points will have in passing 
through corresponding parts will be in the ratio of the parts them- 
selves, and these corresponding parts will therefore be passed over 
in the same time, and any number of them in one length will be 
passed over in the same time as the same number of the correspond- 
ing ones in the other length; hence, the whole lengths will be 
described in the same time; that is, the two material points will 
arrive at the given fixed point at the same instant, and with veloci- 
ties proportional to the lengths of the path they have described. If 
a material point set out from the given fixed point with any velocity, 
it is obvious that it will come to rest at that point from which it 
would attain this velocity in moving back to the given fixed point; 
and that it will have the same velocities in every part as in moving 
from rest to the given fixed point, though in a contrary direction ; 
hence the time will be the same. 

Since a body, descending upon any path under the action of 
gravity, is impelled along the path by the force gsint, in which 
g is the direct force of gravity, and t the angle made by the di- 
rection of the curve at any point with the horizon, it follows, 
that the times of descent will be the same from all parts of the 
curve to the point for which t= 0, or the lowest point of the 
curve, if the are s, reckoned from this lowest point, be proportional 
to the force gsint. The equation s = 4 #sint is an equation of 
the cycloid, a curve which is therefore called the Tautochrone. In the 
common pendulum, the force g sint, which impels the ball along its 
circular path, is nearly proportional to the path itself when the 
amplitudes of the vibrations are small. The small motions of the 
pendulum are therefore nearly isochronous. The small motions of 
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a body vibrating upon the lowest portion of any curve are, for the 
same reason, nearly isochronous. When the force of the hair-spring 
of the watch-balance is proportional to the angle by which it is 
drawn from its position of equilibrium, the motions of the balance 
are, by the reasoning above, also isochronous. — W. 
‘ 15 (Z — sin £ 

2. Problem* Given A= se cz a (1), and 7’— tan? } £, to find 

(2) Am FoR HE PHT HT — be. 


1— ¥; T+ 75 T?— fs T° + & Th— ke." 





Dividing both terms of the value of A in (1) by cos Z it becomes 
__ 15 (FE sec KE — tan EZ) 
(3) A= Vick tmF ° 
1+ tan?3 


>» 2tangH 
Now, sec L — 1 — tan®} 2’ and tan £ = 1— tan? 4 #" 


Substituting these values in (3) we get 
(4) A= 80 {3 H(1 + tan?3 H)—tanF} 30 $4 A (1+ 7) — TH 





1844 (i+ tan?4#)+2tangH” 184 4(14+ 7)+27%° 
But, 4 Z=tan’? = T?—4 74-4 MN — 41 71+ 4 TI— ke; 
multiplying this value of } £ by 1+ 7; and subtracting 7" from the 
product, the numerator in (4) becomes 
0077 — AM + i Ti — fy T+ &e.); 
and by a similar process the denominator becomes 
20(7* +- § Tt — FT! + 345 Tt — &e.) 


ge THEM A ds TH Hh THF he. 


Ti+ 3ti— Ah ke 
If now we divide both terms of this value of A by 7+ 7', we 
shall obtain (2) as was to be done.— Ricnarp Correr, Professor of 
Mathematics m Baltimore College. 








* From Gauss’s Theoria Motus. See Davis’s translation, page 46. 
VOL. II. 24 
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3. The series (10) page 87, Vol. L, taken without limitation, is always 


Fe . ° ax—l. 
equal to unity. For, putting = ; > it becomes 


oe me DO 4 tee. ae 8; 


r x 
but in the Calculus of Finite Differences we have 
A* ui = (u+ny"—n(u-+n—1)"+" ') (u+-n— 2)" — Ke. ; 
hence, 
a (1— 8) = 4" (x — ny-*= 0. -. Pomel 


The special case of S, on page 87, was put equal to unity only be- 
cause it expressed the probability of a certainty. We now deduce the 
‘ same result from its algebraic form alone. — B. 


4. Solve the differential equation 


2 q (7) ” — 
g(r) + © O 4 g(r) = 0. 
— Arry’s Tides and Waves. Ency. Metrop. 





ON SPHERICAL ANALYSIS. 


3y GEORGE EAstwoop, Saxonville, Mass, 


[Continued from Page 166.] 
Proposition II. 
Knowing the co-ordinates, ON, OM, of a point P, referred to oblique 
axes, to find its distance, OP, from the origin. 
We have already found, (1) and (4), 
tan x sin w» tan 
tanOP=tanr =" = OY" 
sin @ sin @ 
but equation (3), viz. 


tan y sin @ 
tana sin (wo — @)’ 
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gives 
sing tan y 
tang = ——— an 4 
? tan x + cos tany’ 
sin » tan y 
(tan’ x +- tan’y + 2 tan x tany cos g)? © 





sin g = 

The substitution of this value of sing in tanr gives 
(10) tan? 7 = tan’z + tan*y + 2 tanz tany cosa. 

If the axes be rectangular, then = } a, and (10) reduces to 
(11) tan?r = tan*z + tan’y. 

Cor. 1. In a plane we have 
(12) rP—P7+y7+ 22y cosa, 
when the axes are oblique; and 
(13) P= e+ y, 
when the axes are rectangular. Hence, if we agree, in the present 
and subsequent investigations, to designate the tangent-function of 
all great circle arcs emanating from the origin, by the symbols of 
those arcs, we have a perfect type of (12) and (13), in (10) and (11). 


Cor. 2. If, with centre O and radius 0 P = constant, we describe 
a less circle of the sphere, then 


(14) r++ 22ry cosa, 

will be its equation for oblique, and 

(15) P=e + ¥, 

for rectangular axes, the origin being at the centre. 
Proposition III. 


To find the equation of a great circle which intersects the axes at given 
distances from the origin. 


Let A and B be the points in which the great circle cuts the axes 
of reference. Through any point P in this circle, draw the project- 
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ing arcs X P M, Y PN, and designate 0 A by a, OB by 8B, and the 
other arcs and angles asin Prop. I. Then the triangle, A OB, cut 
by the spherical transversal M PX, gives the relations 


sinBM:snBP=snazP:snaz WM, 
sinOX:snOM=snaM;: sine X, 
smAP:snAX=sn<X:sneP. 
In like manner, the triangle A OB, cut by the spherical transversal 
N P Y, gives 
sn ANV:snAP=sinzP:sn< WV, 
snOY:snON=snz< VW: sine J, 
smBP:snBY=snze Y:sneP. 
Compounding these respective groups of ratios, effacing common 
factors, and remembering. that OX and O Y are quadrantal arcs of 
great circles, we have the further relations 


snBM.snAP=snBP.snOM.sinAX, 
snANV.snBP=snAP.sinON.sinB Y¥, 


which, when expressed in symbols, give 


sin (8 — y) . sin AP 
siny . cosa . sin BP 
sin (a — x) . sin BP 
sinz .cos#. sin AP 


= 1, 





ame i. 


Multiplying these equations together, member by member, and re- 
ducing, we obtain 


sin y 
cosy 08 
sin 8 + 


cos 8 C08 « 
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As (1) and (2) are independent of @, either of them may be re- 
garded as the general equation of a great circle of the sphere referred 
to any axes. 

When the axes are rectangular, and when 0 P is perpendicular to 
AB, then the right triangles B P 0, APO give 


tanO P= tanOB.cseBOP= 8 sing, 
tan OP = tan 0A.cosAOP =a cosg. 


ys tang = 5 = ’ 


‘ 


Hence, by (7), the equation of 0 P is 
(18) yz". 


Cor. 1. In a plane, the equation of a straight line, referred to rec- 
tangular axes, is 
y=tz«z+4, 


and the equation of a line perpendicular to this, from the origin, is 
y=—isz 
J emai t ” 


If, therefore, we put t = — ., (17) and (18) become 


(20) y=—= 2. 


Cor. 2. We may give to (19) this form, 
(21) =trt+e(14+ry. 
For, if we assume g@ = O P, then 

eo = Bf cosB OP, 


a Te 
== aye 


B=+e(1+ ry. 
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Remark.—In the diagram, the great circle is represented as cut- 
ting the axis of z east of the origin, and hence « is counted positive. 
If it cut the axis of z west of the origin, then «@ must be counted 
negative, just as ina plane. Hence the sign of 1, in (19), (20), and 
(21), must be always counted the reverse of that of a. 





NOTES ON ANALYTIC TRIGONOMETRY. 
By O. Root, Professor of Mathematics in Hamilton College, Clinton, N. Y. 
Let 2 be any number, and @ any arc whatever with a radius of 
unity; from the differential calcujus we shall have 
(1) d cosg = — sing dg, 
(2) d cosng = —nsinngpd®@. 


From these equations we readily get 


(3) ‘ dcosg __ dcosng@ 


sin @ sinng ~ 


And since 
(4) sing = (1 — cos*o)', and ¥ (— 1) sing = (cos*m — 1), 
we may write (3) in the following form, 


(5) dcosp _ decosng 
(cos? @—1)* ~~ (cos*n pg — 1)!” 


Integrating (5) we shall get 


n log (cos gp + y¥ (—1) sin p) = log (cosxz pm + y¥ (— 1) sinzg), 


and this may be written 


(6) (cosm + ¥(—1) sing)" = (cosng + ¥(—1) smug), 


which is the formula of Dre Motvre. 
Equation (1) gives 

_ d COS @ 

dg =— ? 


(1 — cos? @)! * 
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Multiplying both sides by ¥ — 1, we shall have 


_ —d Ss 
(7) V(—1) de = (ag 


the integral of which is 
(8) V (— 1) g = log (cosp + ¥(—1) sing). 
No constant is required, for when go = 0 then sing = 0, and 


cos pg = 1, whose log = 0. Changing (8) to its exponential form, 
we get 


(9) cosg + ¥(—1) sing = & ~~," 


which is the formula of Evutzr. 
Equation (6) can be easily derived from (9); if we put 2@ for g, 
we shall get 


(10) cosn gy + ¥(—1) sinng = &*~—'; 


then if we raise both sides of (9) to the nth power, we shall have 


3) (cos p + ¥(—1) sing)’ = e*¥>; 
hence from (10) and (11) we get 


(cos p + ¥ (—1) sing)" = cosn@ + ¥(—1) sinng, 


which is the same as equation (6), or De Motvrr’s formula deduced 
from Ever’s. 

Again, if in equation (9) we put » =a, 4, and (a + 4), succes- 
sively, we shall get 


(12) cosa + ¥(—1) sna=> ¢v—, 
(13) cosh + ¥(—1) sind = &v-', 
(14) cos (a + 6) + ¥(—1) sin(a + 4) = et v¥-1), 


Multiplying (12) and (13) together and comparing the product with 


(14), equating irrational parts with irrational parts, and rational parts 


with rational parts, we shall get 
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(15) sin (a +- 6) = sina cosb + cosa sin J, 
(16) cos (a +- 6) = cosa cosb — sina sin 4, 





which are fundamental equations in trigonometry. 
Also, if in (6) we put x = 2, we shall get - ' 
(cos p + ¥(—1) sing)? = cos2 gm + ¥(—1) sin2g; 
expanding the binomial, and equating irrational parts, we shall get 
sin 2m = 2 sing cosq, 
cos 2 m = cos’ gp — sin’ g. 
It is evident that (15) and (16) will give the same results if we put 


a=b=g. Again, if in equation (9) we write —@ for g, we 
shall have 


(17) 
from (9) and (17) we shall obviously get 












cos — ¥(—1) sing = «*~—; 


e? V/—1 — ge v/—1 





sin g = 2/1 P 
oe /—1 on? = 1 
cos @ = ——- ea 


If we develop the exponentials in these equations, we shall get 


ne = 9 ——*, + —_* — &e 
i ee - ys 


4 6 


v g # 
cosp = 1— 5 +13.5.4—1.3.8.4.5.6 + & 





Again, if in equation (8) we put gp = 180° = zq, we shall get 
V(—1) a= log (— 1); 


therefore ' 
log (—1 
z= — (—) ‘“ 
¥—l 
For other applications of these equations see Cuavuvener’s Trigo- 
nometry, and Moieno’s Differential Calculus. 
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ON THE INDETERMINATE ANALYSIS. 
By Rev. A. D. WHEELER, Brunswick, Maine. 


[Continued from Page 57.] 


Proposition X. The least value of ¢ for n solutions, in the equa- 
tion az + by =¢, ise = (n— 1) adb+a+. 

Demonstration. Let z= 1 and y = 1; since these are the least 
values that can be given them. Then will the succeeding values of 
z be 14+ 8, 1+ 24, &., tol + (x—1)34, for the xth solution. 
(Prop. VIL) Substituting for z and y their least values for the nth 
solution, as thus obtained, we have 


ax+by=a(1+(n2—1)d)+6=>(n—1)ab+a+)=c¢; 
which is the value required. 

Prov. XI. When c= nab, the equation az + by = ¢ admits of 
only x — 1 solutions, in whole numbers. 

Dem. Put v for the first value of z. Then will v + (x — 1)d be 
the nth value as before. 

By substitution, az + by = av + (n—1)ab+ by =—nal, 
according to the supposition. Reducing, we obtain av + by = ad, 
which admits of no solution; as shown in Prop. IX. Case 3. All the 
intermediate values of z will render the equation possible. There- 
fore the whole number of solutions is » — 1. 

Prop. XII. The greatest value of ¢ for 2 solutions is e—=(n-+-1) ad. 

Deu. Let x =v be the first value of z, and =v + (n—1)d 
be the th, as in the preceding proposition. Then 

ax + by=av+ (n—1)ad+ by = (n+ Il) ad, 
according to the supposition. Reducing, we obtain the equation 
av+by=2ab. This is possible for one solution, as shown in 
Prop. VIII, and for only one, as shown in Prop. XI. Therefore the 


equation az + by = (n+ 1) ab is possible for » solutions and no 
VOL. IL. 25 
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more. Let n-+-l—=vn’. Now if ¢ were greater than n'ab; that is, 
if c= nab-+-r; then, by Prop. VIII, the equation would admit of 
n or n-+ 1 solutions. Therefore (x + 1) ad is the greatest value 
of ¢ for n solutions. 

Prop. XIII. When e=nab- a2’+by/’, the equation az+dy=c 
is always possible for x +- 1 solutions. 

Dem. We have az+ by=nab+a2z+by. Let c=», for 
its first value. Then for the (x + 1)th value we shall have » + v4, 
(Prop. VII.), and the equation becomes 

av-+nab+t by=nab+az + by, or 
av+tby=azxe+ by’; 
this is clearly possible, since we can always make v = # andy = 9’. 

Remark. — If we divide nab + az’ +- by’ by ab, we obtain the 
quotient », and the remainder az + by’. Now the equation 
av + by=a2 + by, will always admit of one solution, for the 
reason which has been given. It cannot admit of more than one, 
since a2’ + by’ > ab; and the least value for two solutions, accord- 
ing to Prop. X., ise = ab—+a-+ sb. Further, as it has been proved 
(Prop. XI.) that e= nab will give n — 1 solutions ; and (Prop. VII.) 
that e > nab will give x solutions; we are able to determine, in all 
cases, the exact number of solutions which any equation of this 
form admits of, by the following simple 

Rule.— Divide ce by ab. If there be no remainder, the whole num- 
ber of solutions will be one less than the quotient. If there be a re- 
mainder and that remainder admits of a solution, it will be one more 
than the quotient. In all other cases it will be equal to the quotient. 

Prop. XIV. If the numbers 1, 2, 3, &c., in their order, be substi- 


tuted for ¢, until we arrive at the value ¢ = ad, the possible equa- 


tions, of the form az + by = az’ + by’, in this series, will always 
be equal to the impossible equations, of the form az -—+ by = ab 


— (ax + by’). 
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Dem. Letar + by=ab, 
and ax’ + by” = ab — (az + by’), an impossible equation. 
Subtracting, a (x — 2”) + b(y—y") = ax + by; which is pos- 
sible, since we can make 2 — 2” = 2’, and y— vy” =». Thus there 
is a possible equation for every impossible one of this form, and, of 


course, the number of each must be equal. 
[To be Continued.} 





THE ELEMENTS OF QUATERNIONS. 
(Continued from Page 175.] 


VI. GeneraL FormuL. 


39. Two special cases of equations (39’) deserve notice. When g 
is a tensor or a scalar, they become 


(49) Sqr=qS8r, and Vgr=qVr. 
And when 7 = q, they become, by (17), 
(50) S7?= (S¢P +(V gy, and Vg#=—28q.V4¥. 
The sum and difference of (50) and (35) give 
(51) (S+T)¢=2(S—% (S—Te=2(VyF 
40. Since, by (24), Vr. Vg = K(Vq. Vr), (39) gives by (20), 
Srg=Sr.Sq+S8(Vr.Vq) Vrg—Sr.Vg+89.Vr+V(Vr.Vq) 


59 

(92) =Sr.8¢4+8(V9.Vr), =Sr.V948¢. Vr—V (V9. Vr). 
Equations (39’) and (52) give 
(53) Sqr=Srq, 


(54) VgrtVrg=2(Sr.Vg+S8¢.Vr), Vor—Vrg=2V(Vq.Vr). 
41. By the aid of the associative principle, we may extend (8) 

and (15) to 

(55) K 7 = II’'K, and (IIq)-* = Hl’ ¢", 


in which JZ’ is used to denote a product composed of the same fac- 
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tors as JZ, but taken in the reverse order. Equations (21) give by (55) 
(66) 28SH=—=(1+K)H=H-47'K, 2VHT= I— Ii'kK. 
From equations (55) and (56) may be deduced, by means of (20), 
for the products of vectors, 

(57) KH=—+ I, 

(58) SW=1i(74+M')=+4+877, VOI=}(4F-M)=F VI, 
the upper signs being used when the number of factors in JZ is even, 
and the under ones when it is odd. 


Equations (39’) may, by means of (19 a) and (24), be thus deduced 
as a special case of (56), 
2S qr=qr+Kr.Kg=(S¢+ Vq)(S7+Vr)+(Sr—Vr)(Sq¢—V ¢) 
=289¢.Sr+Vq¢.Vr+Vr.V¢g=28¢.8r+(1+ K)(V¢.Vr) 
=28q.8r+28(Vq.Vr); 
and similarly 
2Vgr=qr—Kr.Kg=28¢.Vr+28r.V¢+2V(Vq.Vr). 
42. By means of (36) and (34’), equation (53) may be trans- 
formed to 
Tq.Tr.csspaqr=Tq.Tr.cosarq; whence 
(59) “<qr=+t+—ryq. 
Whence it follows that sin <gr= -+ sin 1g, and therefore, by (34”), 
(60) TVUgr=TVUry¥. 
Using P to denote a product composed of the same factors as I, but 


altered in their arrangement by any cyclical permutation, equations 
(53), (59), and (60) may be generalized as follows: 


(1) SM=SP, en=+e2P, TVUN=TVUP. 


Taking the tensor of (36), we find TVg—=Tq.TVUq; whence 
(62) TVO=TVP. 
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Nore. — The following simple applications of quaternion analysis are appended by 
way of examples. 
I. Let the vectors «, 8, y form the three sides of a triangle, 
their positive directions being indicated by the arrows in the 
figure. 
By § 3, y=a—B; 
therefore 7 = o& — af — Ba + &, 
by (17) and (24), =— T/ =— Ta’ — (1+ K) of —T #*; 
by (21), TY=Tw’+28es4+ TP; 


by (31) and (33), =Tat + 2T ap. cos, + TF 


=Té +T#—2Ta.TB. cos’; 


but, as Ta, &e., represent the lengths of the sides of the triangle, this equation ex- 
presses the well-known relation c? = a? +- 6 — 2ab cos C. 

II. Let the versor quaternions p, q, r form the three sides of a spherical triangle, 
(see note to § 18), the positive directions of their angles 
being indicated by the arrows in the figure. If the usual 
notation be also employed for the sides and angles, we 
shall have 

C= yee omey, $= 2e *= Zep 
A, B, and C, may also be employed to denote the direc- 
tions from the centre of the sphere to the respective vertices of these angles. 


By § 9, P—¢rs 

by (39’), Sp=Sq.Sr+S(Vq.V>), 

by (31) and (33), =Sq.Sr4+T(Vq. Vr) cos A*4,; 

similarly, Vp=Sq.Vr+S8r.Vq+V(Vq.V>r), 

by (33a), =Sq.Vr+Sr.Vg+T(Vq.Vr) sin AW 4, Y—Te. 
By (34’) and (34”), the first of these two equations is equivalent to the well-known 
fundamental equation of spherical trigonometry, 


cos ¢ = cosa cos b +- sina sin b cos C; 
and the second is equivalent to 
(m) sine. — 1,=cosb sin a. —1,-+-cosasinb. — 1,—sina sind sinC .¥ —1¢. 


This last equation, being the value of a vector, involves, by § 27, three independent 
elements, and is therefore equivalent to three independent equations. These might be 
obtained by projection in any three mutually rectangular directions, as in § 27. We 








_— po 


will develop the projections in the directions of Ax.qg and A; and for this purpose we 
must multiply each term of (m) by the cosine of the angle between the vector involved 
in that term and the direction of Ax.q or A. The angle between the direction A and 
the plane of r being denoted by x, the multipliers of these terms are respectively 
for the direction Ax. q, the cosines of the angles A, 180° — C, 0°, 90°; 
ws * & ° " « 90°, 90° — a, 90°, b. 
The two equations thus derived from (m) are therefore 
sin c cos A = — cos b sina cos C +- cosa sind, 
0 = cos 6 sina sin x — sina sind sin C cos b. 

The first of these is another fundamental equation, and the second gives, by dividing 

by sina cos 6, simply the equation 


sin x = sin 3b sin C. 





PROPERTIES OF CURVATURE IN THE ELLIPSE AND 
HYPERBOLA. 


By Cuauncey Wricut, Nautical Almanac Office, Cambridge, Mass. 


. aad ° +e , 
Tue equation of curvature, @ = ry (which, as furnishing a direct 


and simple means of constructing points in the evolute of the ellipse 
or hyperbola by the method of the fourth proportional, was pub- 
lished in No. X. Vol. I. of this Journal, among the Prize Problems,) 
can itself be easily deduced from a simple geometrical construction. 

1. In this equation r and 7’ denote the radii vectores from the foci 
to any point of the curve; » denotes the perpendicular line from 
the centre to the tangent of this point, and @ the radius of curvature. 

Further, let p, and p, denote the perpendicular lines from the foci 
to the tangent, and let ¢ denote the angle formed by both the radii 
with the tangent; A and B the semi-axes of the curve, and @ the 
angle formed by the radius 7 with the axis A. 

If to two points, M and JN, of an ellipse or an hyperbola, distant 
from each other by the element of are ds, radii be drawn from both 
foci, and if the angle included by the radii from the first focus F' be 
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denoted by dg, and if a tangent be drawn through one of these 
points ©, and the radius from the first focus F' to the other point V 
be extended to this tangent (an infinitesimal distance of the second 


order), and from the point of intersection the line VZ be drawn, 
forming the same angle with the tangent as the intersecting radius ; 
then the angle included between this line V Z and the-radius 7’ from 
the second focus ¥” to the first point ©, will be dq, and the distance 
apart of these two lines at the second focus F” will be in the ellipse, 
(r + 7’) dg, and in the hyperbola (r’ — r) dg, or in both 2 Adg. 


—— HYPERBOLA. 
ELLIPSE. 


The angle which the line VL forms with the other radius V F’ 
from the second focus is obviously equal to twice the angle which 
the tangents of the two points Mand N form with each other, and 
we may express it by 2dt. The distance apart of these lines at the 
second focus is therefore 27’ dt; hence the distances 2 Adg and 
27 dt are equal or 

Adg=r dt; 
but rdg = ds sing, 


and dividing the latter equation by the former we have 


r ds sine rr’ ds : 
—_= hence ; .. = 7, = 9, the radius of curvature. 
: ais Tt 


A~ rdt 
Since from the figures p, =r sine and p, =~? sine; p, which 


is the arithmetical mean of », and p,, is in the ellipse equal to 


“al fF 22 : m—r. : 
= sin ¢, and in the hyperbola —.— sing, or in both 


- 
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p=Asine; 


rr’ 
hence o=—. 


P 


The construction of the centre of curvature 0 is given in the 
figures. 


9 


2. The equation of curvature 9 = ro may be deduced from the 


one above by the theorem, 


Pipr= B, 
which is easily proved as follows. 
The angle included by the radii vectores to any point is in the 
ellipse the supplement of 2¢ and in the hyperbola it is equal to 2 «. 


If now the distance between the foci be denoted by 2 C we have by 
trigonometry 


4@—=rs Arr cos2e+ 7%, 


(the upper sign for the ellipse and the lower sign for the hyperbola) 


and since cos 2¢ = 1 — 2 sin? ¢ we have 
40O?=r4+2rr'+r*°F Arr! sin?e = (r + 2’)? $ 4rr’ sin?se—4 A? x 4 rr’ sin? ¢; 
hence rr site = + (47 — C*) = B= py pr 


, — Rd d Oe - _—— A? Pr 
TT = ane Tae Aa - 
3. The mechanical properties of the ellipse and hyperbola may 


be easily deduced from the equations 


2 a, ee 
i = a se 
in the two cases of central forces for which these curves are the 
paths described. 
First, if the centre of attraction or repulsion be the centre of the 
ellipse or hyperbola, and if » denote the velocity with which the 
material point is at any time, ¢, moving, and vr, the radius vector of 


this point from the centre, ¢, the angle which it forms with the tan- 
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gent and g, the angle which it forms with the axis A; the principle 
of equal areas may be expressed by the equation, 


pv = a= a constant, 


° ° ds : 
or putting p= vr, sine, and vy = 7 , and if do = the elementary 
area described by the radius 7, in the time dt we have 


r2dq,. —s Qdu 


dt dt ~ 


If the area and time be reckoned from the same origin, and if 7’ 


, ds 
r, simé, X Za t= 


denote the time of one complete revolution, @ is equal to twice the 
whole area of the ellipse divided by 7’ or a = : —. 
If we substitute in the equation of diving force 
d(v’) = 2 Rdr, 
(in which F# is the force of attraction or repulsion) the value of » 


from the equation of equal areas » = : we get 


d 5) =— =F dp=2Rar,, 


d 2 
and hence a oe = 5. 
dp p 


‘ ch,» 
But in general pms, gr 
hence in the ellipse and hyperbola 

dr, AB ae 
ap PF 


a 
hence R=— aR 


or the force is proportional to the distance from the centre. 





* It is readily seen by the construction of these quantities that dp, = r,, cos ¢, dt, 
dt, = ds = ®; in which Px Tr and ¢,, are 
Px r,dt Tx 
the perpendicular to the tangent, the radius vector and its angle with the tangent, for 
any centre and any curve whatever. 
VOL. II. 26 


dr, = ds cose,, and hence the ratio 
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. . . 2AB 
Since in the ellipse a= = we get R= 
4 x? bn ed 

— “7-3 hence the time of revolution is independent of the mag- 


‘ 


4 A? B’ 7? — 
— SER" = 


nitude or form of the ellipse. The small oscillations of a free pen- 
dulum are therefore isochronous. 

Secondly, when one of the foci F of the ellipse or hyperbola is 
the centre of force, we have the mechanical equations 


J a Le 
ron; and d(z") 2Rdr PS dp, 


and the equations of curvature 


dr B 


o=' dp, Acme? 


d 2 2 
hence Ro” ——l——-—*_=—R 
dp, Pr r* sin’ s 


B Aad 
-and R= — 35; 


‘Ar sin’ ¢ 


the force is therefore inversely proportional to the square of the 


; ‘ ‘ ‘ 2AB 
distance, and in the ellipse, since a = —;, re. 


AA Bn? A AB? 


k= —“pRe = pp 


The time of revolution is therefore independent of the minor axis B, 
and its square is proportional to the third power of the major axis, 
according to Krpter’s third law. 

The general equation 

a Ar, sin’ s 
wieniuns Bp? 

includes the two cases above, and all cases in which 7, and p, are the 
radius and perpendicular to the tangent from any centre of force 
whatever. 

If we substitute in it the radius and perpendicular from the 
centre, 7, and py = A sing, or the radius and perpendicular from the 





—_ 


focus, 7 and p, = r sine, the force R becomes independent of direc- 
tion, and is a function of the radius only. 
If we resume the mechanical equations 


a rl 2 a’ 
— s 2 — 9 . — pat 
1 and d(v*) = 2 kdr, = Apes 


“ 
and the equation of curvature 


e _ dr, 
r dp, ? 


we have in general 


a pit seeS 


Reo a v? 
T. P As Pr 


hence 


But RE: = Fsine, is the component of # perpendicular to the 


path of the moving point, and is equal and opposite to the cen- 


trifugal force of this point. Hence this centrifugal or normal force 


9 


. ” . ad . 
N=— Rsine,=-—. When the centre of force is the centre of 
g 


v 


the ellipse or hyperbola, V = -— = mr, sine, = mp (m being the 


force at the distance unity from this centre). But from the equation 


re 
of curvature @ = ta have 7 = mpoe = mrr’. 


When the centre of force is the focus F of the ellipse or hyperbola 
we have V= = = —- and from the equation of curvature 
= ta we have v* = @ I am a: 

The square of the velocity is therefore proportional in the first 
case to the product of the radii from the foci; and in the second 
case to their ratio. Moreover, it is obvious that in the second case 


the product of any two velocities in two positions at equal and 


. . . . * m . 
opposite distances from the minor axis is the constant 33 that is, 








— "eae 


— ‘ /m 
one velocity is as many times greater than the constant Va % the 


other is less. 


Since we have by geometry 7* + r? = 272 + 2 0%, we find 
4£f= (ry + 7? as + 2 rr ao y* = 2* + 2 Cc? + 2 rr ; 
hence rf = 2A — OX r3 sx ot. a re. 
and vv = m(A + BP — v2). 


In the second case we have 


3 er.  8A—r 2 1 
Op Sm =m (4). 

These values of 2? may also be deduced, though not so readily, by 
integration, and the determination of constants from the funda- 
mental equation d(v*) = 2 Rdr,. 





LAW OF GRAVITY. 


ProspLeM IN CELESTIAL MECHANICS. 


Prove that the Newtonian law of gravity is such, that the scale 
of spaces and the scale of times, in the motions of the heavenly 
bodies, are independent of each other; that is, prove that in two 
systems similar in construction, but different in scale, all the cor- 
responding motions will be synchronous, whether in the bodies 
themselves, or in bodies on their surfaces. 





PROFESSOR ENCKE’S METHOD OF COMPUTING SPECIAL 
PERTURBATIONS.* 


Arter the choice of the magnitude of the intervals and of the 


time of the beginning is settled, either by general considerations, or 


by a preliminary calculation, the computation arranges itself into 
the five following divisions : — 

1. The computation of the places of the disturbing planet for the 
assumed times, and their reduction to the values L’, r’, Q’, i’, adopted 
in the formule. 

2. The computation of the places of the disturbed planet, and of 
the values necessary to form the coefficients in the differential equa- 
tions. 

3. The computation of the amount of the disturbing forces in the 
directions FR, S, W. 

4. Their substitution in the equations of condition, and the calcu- 
lation of the values of the differential coefficients themselves. 

5. The integration of the latter, or the construction of the table, 
which exhibits the values of the general integral combined with the 
different constants. 

Our planetary tables give directly the longitude in the orbit, and 
the radius vector, and therefore the values denoted by L’, 7’, 9’, 
and 7’. So that if the tables are immediately resorted to, by ad- 
hering to these values, the perturbations in latitude only will be 
neglected, which are always so small that their entire omission is of 
no importance. In this case, it will be necessary to reduce the lon- 





* Jahrbuch, 1838. Translated from the German for the Use of the American 
Ephemeris and Nautical Almanac, by Coartes Henry Davis, Commander United 
States Navy, Superintendent of the Nautical Almanac. 
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gitudes collectively, by the addition of the precession, to a fixed 
mean equinox, usually that of the time of the beginning. 

If, on the contrary, the places are interpolated from the ephemeris 
which give the longitudes in the ecliptic, and the latitudes, it will 
be necessary to make use of the latter with rigorous exactness in 
order to find Q’ and 2’, and thence to deduce the values of L’, the 
longitudes in the orbit. If 7 and 0’ are the longitudes and latitudes 
already reduced to the fixed mean equinox, then the nutation with 
the opposite sign and the precession are already applied, and it will 
be necessary to compute from two values J, and 1, by’ and ,’, selected 


as advantageously as the circumstances will allow, the following for- 
mule : — 


sin (}(4’ + 4’) — Q’) tan’ = om (6' + 8) 


~~ 2 cos by! cos by’ cos 4 (,’ — hy’)? 








1(7! a ’ : sin (b,' — by’) : 
cos (3 (4 + ly) 8% ) tans = 2 cos 6,’ cos by’ sin $ (4' — hh)’ 


L’ = + tan 47? sin 2 (7 — Q’) + f tan} 7% sin 4(7 — Q’).... 
the last formula for every 7; from the first two are obtained Q’ and 
2’, including the perturbations in latitude as accurately as the tables 
permit. For all the older planets the term containing tan }7* is 
nearly insensible. In this manner the first part of the computation 
is given in the desired form. 

For the second, or the place of the disturbed planet, it will be 
convenient to separate, in the expression of the differential co- 
efficients, the quantities which, depending merely upon the elements 
remain constant during the greater number of intervals, from the 
other quantities varying with the time. If we designate by J, S, 
W,, for the present, what has been denoted in the equations (23) by 


: .S EW, : 
: ong re - ae and if we call the amount of one interval expressed 


in mean days @, observing, moreover, that for the purpose of integra- 
tion the differential coefficients must be multiplied by , with the 




















Sa 





= 


° d ; , 
exception of =e which on account of the double integral must be 


multiplied by o, and if we introduce for the constant factors the no- 
tation (1), (2), (3), &., we shall have the following formule : — 


— 
(1) = —— , where m’ is expressed in seconds, or log m’ = 5.5144251 


+ Brigg’s log of the mass of the disturbing planet in 


parts of the sun’s mass, and log & = 8.2355814; 


(2 Y= an (3) = @ cos @; (4) =2; 
(5) = (6) = tan 34; (1) = es 
(8) = she ; (9)=ptanig; (10) = 2cosg; 
atin (12) = peotg; (13) = cot g. 
The equations (22) and (23) are 
(22) H, == (1) #; B=: (1) &; W, == (1) W’; 
ot = — Tie sine Ry— 7.2.8; 
5) = (2r cos — p cot cosv) Ry 


—(p +1) cotp siny & + 0 fF. dt; 


dq : p r 
(23) a“? —acosg sinr Ry + acotg (% —*) 8; 


oft = PO” pt P+ cnn & + (1 —cosi) 0 22; 
dQ __ rsin@v+a— Q) Wi: 


@ —_— 
dt sin 2 





di 
o> =rcos(v-+2—Q). WwW. 


Or, if we introduce Z in the place of , 


oS = — (2rcosg + p tanig cosv) R, 


° , d 
+ (p++) tan} sine $+ (1—cosi) @ {8 40 f'Gi. dt 
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With the above factors, the equations (23) will be written as fol- 
lows : — 
di 


t - 
@ > =r cosu Wo; cosu = cos (v + a — Q). 
cf 


AQ : ‘ 
o> = (2) rsinu W; 


@ —~ = (3) sinv R, + (38) (cose + cos £) S&S; 


* 


dn 


o-=— (4) cosy Ry + (5) (Z a 1) rsinv Sy + (6) rsinu M; 
a” e——(7 ) sinv Ry — (8) S3 
w 1% — {— (9) cos» — (10) r seaaeetialinends 
+ (6) rsinu MW + of“ dt; 


™ a= = {+ (12) cosy —(10)r} R, — (13) (2 _ 1) rsin v Sy 


+ ofG at 
These formulz are wholly identical with (23), except this small 


change, that, since 


: Pe a 
== 1+ ¢ cosy, ~= 1—ecosH, 


a 


r . 
e (cosv + cos #) is written instead of 2 c——, in consequence of 


which the last term in Si is changed to 


a cos p (cosv + cos £). 


It is preferable in numerical computation to add together two 
small quantities which have with few exceptions the same signs, 
rather than to subtract from each other two larger quantities of 











Note. — The equations (22) and (23) are the final equations for the perturbations 
of the elements in the theoretical investigation. 
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which the sign is always the same. This addition will be particu- 
larly facilitated by the Gaussian table of logarithms of sums and 
differences, which table can be frequently used with great advantage 
in this calculation. On account of using this table, (2 =f 1) r sin v 
is written instead of (y +7)smv. If p>r, and £ therefore an im- 
proper fraction, for A in the Gaussian table taken as the log® the 


adjoining logarithm in the column @ is equal to log (2 + 1); and 


again, if p<, or P is a proper fraction, the column VP gives the 


log ( + 1) for A= log 5 thus we enter always A with the differ- 


ence of the logarithms of p and 7, and find then either in B or C the 


log (@ + 1) according as the latter is smaller or greater than the 


logarithm of the number two, which can be immediately seen. 

We have, therefore, upon the whole, to compute sin v, cos v, cos £, 
sin u, cosu, log 7, of which the coefficients are very simple combina- 
tions. For this purpose different formule may be applied. Those 
to which I have been accustomed are the following : — 

If the elements are given in the form suited to computation, and 
thence, also, the quantities for a certain time 7, from which the per- 
turbations are to be computed, referred to a fixed mean equinox, the 
same as that adopted for the disturbing planet, which quantities are, 


L, the mean longitude of the disturbed planet, 

ut, the mean daily sidereal motion, 

x, the longitude of the perihelion, 

g, the angle, the sine of which is equal to the eccentricity, 
Q, the longitude of the ascending node, 

7, the inclination, 


then we compute in the first place the constants, 
VOL. Il. 27 
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6=z €y, in which the log/#, since uw is given in seconds, here = 
3.5500066, 

é’= sing in seconds, or the logarithm of 206265 = 5.3144256 
added to log e, 

ya (1 —e)) from which occurs the check, that 

va(1+ al log ¥ a(1—e) — log ¥ a (1 + e) = log tan (45°— ig), 

= a cos’ g, 
and also the above-mentioned constants (1), (2), (13). 

In order to combine all the constants, we can add here at once 
the reduction, necessary for the computation of the forces, of the 
orbit of the disturbing planet to that of the disturbed, or the com- 
putation of the quantities J, V, V’, by means of the formule, 


sin} Jsin} (V+ WN’) = sin} (Q’ — Q) sin} (?’ + 2), 

sin 4 Tcos 4 (WV + NV’) = cos }(Q’ — Q) sin} (2’ — 2), 
(20) cos 1 Tsin}(N— N’) = sin} (Q’ — Q) cos} (e’ +2), 

cos } Icos }(N — N’) = cos $(Q’ — Q) cos} (c’ — 2), 
where another check occurs in the agreement of sin } J and cos 1 I 

If the computation of the perturbations first begins in general 

for T, it is necessary to calculate the places for 7’— $a, 7’— 3 a, 
T—io,7T+i40,..... 7+ (i¢+ 4), if we wish to have the 
most convenient integration for the simple integrals that occur most 
frequently. With a suitable magnitude of the intervals, there is no 
occasion to go farther back than 7’—$o. If the slight incon- 
venience of the preparation of the first constants is not regarded, 
the places for 77— 30, T7— 20, T—o, T, T+ a, 
may also be calculated. But if the new computation for a later 
time 7” joins on to a previous one, we seek first for the system of 
elements which, from the earlier computation, comes as near as pos- 
sible to 7”, and calculate always with the new system the last place 
of the previous computation anew, in order to have the means of 





= 


ascertaining whether the elements in the former computation have 
not been regarded as constant for too long a time. 

For the calculation of v, 7, &c., the followmg formule answer 
then for every place : — 


M=L—xa+yue(t—T); 
M= E— ce’ sn £; 
sndvY¥r=sn}Lya(1+e); 


cos4vV¥r=cos} Ly a(1—e). 


For the solution of the transcendental equation which gives £ by 
means of M, let there be taken any, the nearest possible value of 
E’, and compute 


M’ = EF’ — ee sn E’; 


M— M’ = E— EF’ — & (sin FE — sin E’) 
= (F— EF’) (1—e cos F’), 


provided Z’ — F£ is regarded as a small quantity of the first order, 
and those of the second order are neglected for a time, so that a 
new approximate value of F is 


Er + 1 a 
with which we proceed in the same manner until the true value is 
obtained. It is almost always unnecessary to repeat the calculation 
of 1—ecos£’. According to rule, if the first Z’ was not too much 
out of the way, the first computed value of 1 — e cos £’ might be 
retained in all the trials. 


This process, which appears to be the most rapid and safe for the 
first approximation, is wholly identical with the rule of Gauss, to 
make use of the logarithmic difference with sin 
of the logarithmic difference with the number ¢” sin 
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both naturally referred to the same unit, and then to adopt as the 
consequent approximate value 


Ald , L 
4 a (M— M ) ° ati’ 


For, since A is nothing else than 


2 d log sin L cos H 
dE sin H’ 


if we omit the modulus of Briae’s system, which afterwards disap- 
pears of itself, and 


__ dilog(e’sn#) 1 
“aes d(e’sin FE) ~ esin EZ’ 
therefore is 


» 1 I 


p—a y—* 1—ecosk’ 
7 


so that the double sign « + A is always to be so taken as to agree 
with the sign of cos Z, if 4 is always regarded as positive. Both for- 


mulz would be wholly identical, if in practice the uncertainty of 


the logarithmic differences, in case the approximation is not yet very 
great, did not make the last form somewhat more doubtful than the 
first. The latter form, however, will be used with advantage in the 
last trial, in order to produce an agreement up to the last place of 
logarithms. Moreover, if several consecutive places are computed, 
the trials by differences formed from the previous results, and carried 
on for the new date, are so abridged, that the truth is found after 
four or five places almost without any trial. On this account, it will 
not be advisable to exhibit the trials in the actual computation. 
Only the final result, and its verification, need be given here. 

The addition of the constant logarithms y a (1 + e), &., is made 
in the head by means of a paper, held over the other logarithms, on 
the lower border of which the constant logarithm stands; and so 
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in general with every combination of this sort of constants with 
variables. 


The formation of the other quantities, 
= 0 +. az — Q, 


‘ P - ) F 
rsinu, rcosu, sinv, cosv, (cos £ +- cos v), (: a 1), r sin v, 


r 
requires no explanation. The latter quantity, 7 sin v, supplies a con- 
venient check, because 
rsinv = a cos@ sin £, 


and differs therefore by a constant logarithm from the log sin / 
already written down. 


, iM dL . om 
If we wish to compute together = and —~ for the sake of verifi- 


cation, one value being otherwise sufficient, the Gaussian logarithms 
are not to be applied for 


—(2r cos p —p cot 9 cos 2), 


—(2rcos p+ p tan} cos»), 


—(10) r + (12) cos», 
—(10) r — (9) cos», 


nor for 


but the numbers are to be sought in preference. If only one of the 
two values is computed, still the numbers can be made use of con- 
veniently. 

The appropriate combination of these values with the different 
constants (2) to (13) gives the logarithms of the coefficients of 
R,, Sy, Wo, in the differential equations, by which also a portion of 
the fourth part is completed. 

After this follows the third part, the computation of the forces, for 
which the requisite values NV, WV’, J, have already been found. The 
collective formule are, 






















in which 


























Finally, 











namely, for 























dp.. 




















dt.. 
dQ... 
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sin B’ = sin(L’— (%’ + N’)) sn Z 


tan 2’ = tan (L’ — (Q’ + N’)) cos J, 


=r ans, 


where cos 2’ must always have the same sign as cos (L’ — 


y =? cos’ sin(4’ — (v + @’)), 
z =?’ cos s’ cos (1 — (v oa «’)), 


a —-x—Q —W, 


and furthermore, cos f’ cos (4° — (v + @’)) = cosy’, 


r siny =e sinl’, 


r—r cosy =r—2z=ecosl, 


1 


3 


be 


M=(1) 42, %=(1)4y, 


7 COsu . 
. (2) r sinu 
((3) sinv 


“UC (3) (cosy + cos E) 


— (4) cosy . 
+(5 5) ( (2 4-1) rsino 
+ (6) 7 sinu 


sin v 
cs 


without actually taking out the angles 7’ and 7’. Then, 








(2°-+ NV"), 





in which the Gaussian logarithms are used with great advantage. 


R= (1) | 47 —5. 


These forces must be combined with the appropriate coefficients ; 


with W,, 


“ 


“ 


oe 


“ 


“ 


<4 


Wo; 
hy, 


Y 
09 


— 


— (9) cosv — (10) x , , with R,, 
dL..5+(11)\@+1)rsno. . . * &, 
+(6)rsnu . : ; . © W, 
+ (12) cosy —(10)7 . , ; * * Mes 
— — (13) (2+1)rsino , —* me 


The double integral 


tI ae at? 
of Z and M is added separately after the integration. In this man- 
ner are given the numerical values of the differential coefficients, 
copious examples of the integration of which are contained in the 
treatise upon mechanical quadratures. The constants to be added 
for the elements 7, Q, z, g, are the original adopted values for a fixed 
time 7, and the integration gives immediately the increase, since 
the factor @ is contained in(1). The first integral gives for u, @ 4p, 
because the quadratic factor * appears in the differential coefficient ; 
ONE multiplication by @ is affected by means of the constant (1), the 
oTHER by (7) and (8). For Z and JM, there is still to be added 
Dy + mw (§— 7) and M + mu (¢ — 7), besides the double integral, 


and the result of the integration of -. Finally, it must not be 


forgotten that all longitudes are referred to a fixed mean equinox, 
and therefore the precession and nutation must be applied for any 
other epoch. 

So far as the accuracy required in this computation is concerned, 
logarithms of five places of decimals appear to be sufficient. If the 
perturbations should be so great, that these are not satisfactory for a 
fixed interval, it would be expedient, for other reasons, so to reduce 
the interval that the five decimal places would still afford all that is 
desired. They are also to be taken in preference, because with 
them the computation can be carried through very rapidly. With 
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some effort, the complete computation of the perturbations, for about 
ten intervals, can be finished in one day, even if, which may be 
advisable as a general rule, v, 7, and all the constants are calculated 
with six places of decimals, in order to be certain of the final fifth 
place, and in order not to obtain in the solution of the transcenden- 
tal equation for / results which, sufficiently accurate in themselves, 


might still want conformity in the differences by means of which a 
sure proof of the correctness of the computation is obtained. This 
verification by means of differences should not be neglected, par- 
ticularly at the end. The fitting on of the later computation to the 
previous one affords a security against constant errors; the regu- 


larity of the differences, against accidental errors. 

In the following detailed example, in which no single number is 
wanting that was incidentally computed, with the exception of the 
inconsiderable calculation of Q’ and 7’, and the trials for Z, in which 
the comparatively small tediousness and difficulty of this computa- 
tion are plainly evident, I have, for the convenience of printing, 
carried out the calculation with four decimals. 

The comparison of the results obtained with five decimals with 
these shows that in ordinary cases four decimals will be sufficient. 
Still, the saving of time does not appear to me to be important 
enough to sacrifice to it the advantage of obtaining the angles 
accurate within a few seconds, which is possible with five decimals, 
while with four decimals parts of minutes only are given. 

The previously established elements for June 12, 1836, derived 
from initial values resulting from a former computation, will answer 
for an example of the integration. 





— 217 — 


PERTURBATIONS OF VESTA BY JUPITER. 


1836, JULY 3— DECEMBER 18. 





PLACES OF JUPITER. 


The interpolation from the Almanac gives for the apparent place : — 





| | 


Longitude 2 | Latitude 2 Radius Vector. 





1836, Oh. P. M. TT. 





July 3 
August 14 
September 25 
November 6 
December 18 


119 23 6.1 27 45.6 
122 46 26.2 82 4.0 
126 8 404 | 

129 29 53.1 


36 14.3 


| 

; 

| ° ‘ u" ° ' ! 
115 58 358 | +0 23 19.9 

40 16.1 





The subtraction of the nutation and precession since 1810, January 0, in order to 


bring everything to the mean equinox of this epoch, gives the reduced longitudes, — 





— ——— 1 

| i } Correction for . 
1836, Oh. P. M. T. | . Reduced Longitudes. 
Nutation. | Precession. | 


| 





5 36.1 
August : 10.4 22 17.1 119 0 59.4 


July +116 | —22 113 115 : 


September 2: 11.3 22 22.9 122 24 14.6 
125 46 23.8 
129 7 29.0 
he = 


November 13.1 22 28.7 











| 
| 
| December 10.4 2 34.5 


From the places, 
July 3 115 36 36.1 46 23 19.9 
December 18 129 7 29.0 40 16.1 
we have, Q’ = 98° 22’ 56”.0 s’== 1° 18 45”.9; 
whence the reduction to the longitudes in the orbit is 
+27".073 sin 2 (reduced longitudes — QQ’). 


Consequently we have 





1836, Oh. P. M. T. Reduct. L’ Log r’ 





“ ° ‘ “ 
July 3 +15.3 115 36 51.4 0.720517 
August 14 17.9 119 1178 0.721741 
September 25 20.1 122 24 34.7 0.722939 
November 6 22.1 125 46 45.9 0.724107 
December 18 23.8 129 7 52.8 0.725241 
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ELEMENTS OF VESTA. 


1836, June 12, 0° Paris Mean Time. 


M=319 13 18 n =250 7 564 
yw = 977".83172 Q = 102 59 16 
@ = 5° 2 33.6 i= 7 8157 
2.990264 8.943977 9.998316 0.087898 
3.550007 5.314425 9.996632 0.036587 
0.559743 4.258402 0.369794 0.373162 
0.186581 log e” log p 9.960043 
0.373162 log a (1 + e) .. . 0.204875 
loga log Ya (1 — e) . .. 0.166603 
log Ve — 9.673934 log ae — 0.149871 
log m' = 2.291616 Jupiter’s mass in seconds. 


log (1)... "7" . 1.965550 log (7) «.. 1204 


log (2)... +... . 0.905688 log (8) .-- aa? «0.519165 


e. . 9.098348 





log (3)... . 0.871478 log (9)... ptandg 9.013582 
log (4)... 1.425817 log (10) ...2cosq 0.299346 


log (5)... 1.056023 log (11)... tan} 8.643788 
log (6)... .. 8.794967 


Q'... 98 22 56.0 ...1 18 45.9 4(Q’—Q)...177 41 572 
Q ...102 59 1.6 i...7 8157 4 +2) 4 13 308 
—2 54 44.9 


8.867333 8.705952, (N+ N)= 320 33 
8.603635 9.999650, 3(V— WN’) =177 42 9.0 
9.998818 9.999439 ree 181 2 12.3 
7.470968 8.602453 .... 147 8 548 
8.705602 9.999089, 3 6 42.5 
9.999264 9.999651 54.3 
8.706338 9.999438 22 56.0 
A7..2° 54 54"2 oT. B®? 49! ABA ro... 284 0 50.3 
logsin 7... 9.006804 logeos]... 9.997747. 
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DISTURBED PLANET ... VESTA. 








| 
| 
1836, Oh. P. M. T. July 3. August 14. September 25. | November 6. | December 18. 


°o i ’ 

M 324 55:3 | 336 19:8 | 347 442 | 359 8.7 | 10 33.2 
E 321 48.4 | 334 8.0 | 346 34.0! 359 381! 11 33.8 
log sin # 9.7913, | 9.6397, | 9.3661, | 8.2134 | 9.3020 
sia k —3 69] —2118] —1102; —0 49] +1 06 
JE 160 54.2 | 167 4.0} 173 17.0 | 179 31.9 5 46.9 


7.9124 9.0032 


log cos } E 9.9754, | 9.9888, | 9.9970, | 0.0000, | 9.9978 





8.1173 | 9.2081 
0.1666, | 0.1644 


log sin 3 v yr 9.7196 9.5548 9.2729 


| 
log sin } EZ 9.5147 9.3499 9.0680 | 
| 
log cos $v yr 0.1420, 0.1554, 0.1636, | 


ly 159 17.4 | 165 55.1 | 172 40.3 | 179 29.3 6 18.6 
cos $v 9.9710, | 9.9867;,| 9.9964, | 0.0000, ; 9.9973 


log yr 01710 | 0.1686, | 0.1672 | 0.1666 | 0.1671 
- 318 34.8 | 331 50.2 | 345 20.6 | 358 58.6 | 12 37.2 
log r 0.3420 | 0.3873 | 0.3344 | 0.3332 | 0.3342 


u 105 43.7 | 118 59.1 | 1382 29.5 |} 146 7.5 | 159 46.1 
log cos u 9.4331, 9.6854, 9.8296, 9.9192, 9.9723, 
log sin u 9.9835 9.9419 9.8677 9.7462 9.5388 
log r sin u 0.3255 0.2792 0.2021 0.0794 9.8730 


log sin v 9.8206, | 9.6740, | 9.4032, | 8.2519, | 9.3894 
log cos v 9.8750 9.9453 9.9856 9.9999 9.9894 
log cos E 9.8953 9.9542 9.9879 9.9999 9.9911 
0.2911 0.2966 0.2999 0.3010 0.3002 
log (cos v + cos £) 0.1864 0.2508 0.2878 0.3009 0.2913 





log £ 0.0278 0.0325 0.0854 0.0366 0.0356 


log (’ 4 1) 0.3152 | 03176 | 0.3191 | 03197 | 0.3192 


log r sin v 0.1626, | 0.0113, | 9.7376, | 85851, | 9.6736 
log (p+ r)sinv | 0.4778,-| 0.3289, | 0.0567, | 8.9048, | 9.9928 


—ptan}qeosv |—0.0774 |—0.0910 |—0.0998 |—0.1032 | —0.1007 
—2 r cos @ —4.3780 | —4.3310 | —4.3020 | —4.2900 | —4.3000 


log Coeff. d ZL 0.6489, | 0.6456, | 0.6437, | 0.6428, | 0.6436, 
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DISTURBING PLANET ... JUPITER. 





_—— $$. -—__—_ = — $$ 





July 3. | Angust 14. | September 25. | November 6. December 18. 
| | 


= 


1836, Oh. P. M. | 

° ' oe i ° a. ° — 

u! | 191 36.0 | 195 O14 | 198 28:7 | 201 45.9 
| 





05 7.0 
2V0 4d. 
log sin w’ 9.3034, 9.4132, 9.4991, 9.5691, 9.6278, 
log tan wu! 
a’ | 191 32.3 | 194 55.9 | 198 18.3 201 39.7 
v + ow | 284 41.5 | 297 56.9 | 311 27.3 325 5.3 
4’ — (v + o’) 266 50.8 | 256 59.0 | 246 51.0 | 236 34.4 | 
log sin 6’ 8.3102, 8.4200, 8.5059, 8.5759, 


205 0.0 | 
338 43.9 | 
226 16.1 | 
8.6346;, 


| 
9.3123 9.4283 9.5219 | 9.6013 | 9.6710 
| 


log cos [4’/—(v-+o')]} 8.7405, 9.3526, 9.5945, | 9.7411, 9.8396, 
log cos 6’ 9.9999 9.9999 9.9998 9.9997 9.9996 
log sin [4’— (v-+-w’)]} 9.9994, 9.9887,, 9.9636, 9.9215, 9.8589, 


log“ 9.9993, | 9.9886, | 9.9634, | 9.9212, | 9.8585, | 


log cos y’ 8.7404, 9.3525, 9.5943, 9.7408, 9.8392, | 
log sin 7 9.9994 9.9887 9.9636 9.9216 9.8593 | 
log r 0.3420 0.3373 0.3344 0.3332 0.3342 
log ax! 9.4609, | 0.0742, | 0.3172, | 0.4649, | 0.5644, 
0.0537 0.1891 0.2926 0.2402 0.2010 
log @ cos I! 0.3957 0.5264 0.6270 0.7051 0.7654 
log g sin / 0.7199 0.7104 0.6865 0.6457 0.5845 
log cos I! 9.9560 9.9226 9.8772 9.8772 9.9216 








log @ 0.7878 | 0.8093 | 0.8279 | 0.8438 
log % 708 7.6366 | 7.5721 | 7.51683 | 7.4686 


log (— =) 7.8348, | 7.8312, | 7.8277, | 7.8243, 


0.5870 0.4360 0.3475 0.2910 0.2525 
log 4 7.2514, | 7.8988, | 7.4837, | 7.5367, | 7.5718, | 


log y/ 0.7198, | 0.7103, | 0.6863, | 0.6453, | 0.5887, 
log (1) 4 9.2169, | 9.3643, | 9.4492, | 9.5022, | 9.5373 
log 2! 9.0307, | 9.1417, | 9.2288, | 9.3000, | 9.3598 


n 


n 


log 42’ 6.7123 | 7.4730 | 7.8009 | 8.0016 | 81362 
log —3) 8.0503, | 7.9739, | 7.9065, | 7.8028, | 


0.0204 0.1647 0.6656 529. 0.2709 
log R’ 8.0299, | 7.8092, | 7.2409, A723 7.8653 























FORCES AND VARIATIONS OF THE 


ELEMENTS 


x 
. 





| 
1836, Oh. P. M. T. 


July 3. 


| August 14. 


September 25. | 


November 6. 


| 








log Ry ) 451. 
log S, Laek 
log W, ) Y? 


W 


di 
AQ W 


be (R 


da 


du 


(42)? du 








9.9954, 
9.9367 
8.2476 


9.7751, 
1.2312 


0.1921,, 
0.5579 


1.3008, 
1.5338, 
9.1205 


8.9139 
0.1772, 


0.6489, 
9.1216, 
9.1205 


— 0.011 
+ 0.301 


+ 1.540 
3.123 
+ 4.663 


+19.777 
—29.547 
4+ 0,002 
— 9.768 

0.0811 
1.3000 
1.3811 


4.409 
0.114 
+ 0.002 
+ 4.297 


_ 


0.0746 
8.5060 


0.0227, 
1.1849 


0.0455, 
0.6223 


1.8711, 
1.3849, 
9.0742 


8.7673 
0.1819, 


0.6456, 
8.9727 
9.0742 


— 0.034 
+ 0.491 


+ 0.661 
+ 4.976 
+ 5.637 
+13.990 
—28.807 
+ 0.004 
—14.813 


0.0348 
1.8398 


2.632 
0.111 
+ 0.004 
+- 2.525 


meter 


-} 





9.7747, | 


1.8050 | — 


9.2064,, 
0.1355 
8.6780 


0.1640, 
1.1078 


9.7747, 
0.6593 


1.4114, 
1.1127, 
8.9971 


8.4965 
0.1848, 


0.6437,, 
8.7005, 
8.9971 


— 0.070 


+ 0.611 


0.096 
6.234 
+ 6.330 


+ 4.148 
—17.708 
+ 0.005 


-er 


—13.555 


2.0910 
2.0960 





+ 0.708 
'— 0.069 
+ 0.005 


i+ 0.644 | 


0.0050 | 


| 9.4377 
0.1475 
8.8022 
0.2524, | 
0.9851 
8.6234, 
0.6724 


1.4257,, | 
9.9608,, 
8.8744 


7.3452 
0.1860, 


0.6428, 
7.5486,, 
8.8744 





|— 0.113 
i+ 0.613 





j— 0.012 


| +-6.606 
| +-6.594 


| —7.302 
—1.283 
+0.005 | 
—8.580 | 
+0.0006 | 
—2.1552 
—2.1546 | 


—1.204 
—0.005 


+0. O05 


—1.204 


+4 
= 


December 18. 


9.8308 
0.1210 
8.8971 


0.3065,, 
0.7787 


9.7109 
0.6628 
1.4152, 
1.0488 
8.6680 


0.6436,, 
8.6366 
8.6680 


—17.620 
+14.783 


+ 0.004 


— 2.853 


— 0.0183 


2.0412 


2.981 
0.057 
0.004 
2.920 








| 
| 
| 


| 


| 
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FOR THE INTEGRATION. 


*=7° 8 11".64 $3 = 108° 8’ 20.48 








t —1810. | 


1886, Oh. P. M. 'T. 42 di ai 





+0:1 02 

+0.301 | 
+0.491 
+0.611 
0.613 
+0.474 


22 
3 
14 
September 25 
November 6 


December 18 


000.0 
—0.011 
—0.034 


—0).070 
3.968 
—0.113 . +a 


oreo | 28° 
| ss 


May 9639 
9681 
9723 
9765 
9807 
9849 


+-4:083 


+4.072 
+4.038 


July 


August 























@ = 5° & 39.17 m = 249° 48’ 26”.91 





1836, 0h. P. M. T. t — 1810. 42 dq I 





9639 
9681 
9723 
9765 
9807 
9849 


43.624 
+4.663 
+5.637 
+-6.330 
| -+6.594 
| +6.427 





22 
3 
14 


May " 
+1170.016 
| +1160.248 
+1145.435 
+-1131.880 
+1123.300 


—425.567 
—420.904 
—415.267 
—408.937 | 
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The constant elements belong to January 0, 1810, Paris mean time. 
are referred to the mean equinox of the same epoch. 


[The Method of Integration, &c. will be given in the next Number. ] 


The longitudes 
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Mathematicn Monthly Dotices. 


The Mathematical Correspondent, containing new Elucidations, Discoveries, and Improve- 
ments in various branches of the Mathematics, with collections of Mathematical questions 
resolved by ingenious Correspondents, adapted to the present state of learning in America, 
and designed to inspire youth with the love of Mathematical knowledge by alluring their 
attention to the solutions of pleasant and curious questions, and to promote the cultivation of 
the Mathematics by opening a channel for the ready conveyance of discoveries and improve- 
ments from one mathematician to another. “In the mathematical sciences truth appears most 
conspicuous and shines in its greatest lustre.” — Emerson. Edited by GzorGe Baron. In 
quarterly numbers of one sheet each. Vol. I. pp. 248. New York. Printed for the Editor 
by Sage and Clough. 1804. This volume is in the Astor Library, New York. 

The Analyst; or, Mathematical Museum, containing new Elucidations, Discoveries, and 
Improvements in various branches of the Mathematics, with collections of questions proposed - 
and resolved by ingenious Correspondents. Conducted by R. Apranmy, A. M., Fellow of the 
American Academy of Arts and Sciences, of the American Philosophical Society, of the Lit- 
erary and Philosophical Society of New York, and Professor of Mathematics and Natural 
Philosophy in Columbia College, New York. Nos. I.-V. pp. 150. Philadelphia: Published 
by William P. Farrand. 1808. No. I. New York: Printed and Published by George Long, 
71 Pearl Street. 1814. 

The Scientific Journal. Conducted by Mr. Marrat. Published by J. T. Murden & Co. 
Perth Amboy, N. J. It appears, from a volume of this work in the Astor Library, that it was 
published in numbers in 1818 and 1819. It contains nine numbers, February to September, 
1819, and July and October, 1819. pp. 184. Either this is an imperfect volume, or the num- 
bers were not regularly published. 

The Philosophic Magazine, or Gentleman’s Diary. Edited by Mr. Nasu. We have failed to 
find more than this simple announcement. 

The Mathematical Diary, containing new researches and improvements in the Mathematics, 
with collections of questions proposed and resolved by ingenious Correspondents. In quarterly 
numbers. Conducted by R. Aprarn, LL. D., F. A. P.S., F. A. A.S., &e., and Professor of 
Mathematics and Natural Philosophy in Columbia College, New York. Nos. I.- VIII. Vol. I. 
pp- 316. 1825. Nos. L-II. Vol. II. pp. 108. 1828. 

The Mathematical Miscellany. Conducted by C. G1ix, Professor of Mathematics in the Insti- 
tute at Flushing, Long Island. Published at the Institute. New York: W. E. Dean, Printer, 
No. 2 Ann Street. 1836. 

This Periodical was published semiannually. The first Number appeared in February, 
1836, and the eighth and last on November 1, 1839. Nos. I.- VI. constitute Vol. I. of 414 
pages. Nos. VII. and VIII. contain 142 additional pages. 

The Cambridge Miscellany of Mathematics, Physics, and Astronomy. To be continued quar- 
terly. Edited by Bensamin Perrce, A. A. S., Perkins Professor of Astronomy and Mathe- 
matics in Harvard University; and Joserpn Loverine, A. A.S., Hollis Professor of Mathe- 
matics and Natural Philosophy in Harvard University. Nos. I.-IV., from July, 1842, to 
January, 1843. pp. 192. 8vo. 

The above are all the facts we have been able to gather in regard to the publication of 
these mathematical and scientific serials; and we publish them in this incomplete state in hopes 
that some of our correspondents may be induced to revise them, and give the readers of the 
Monthly a correct account of ‘these early and interesting periodicals. 





Editorial Stems. 


Tne following gentlemen have sent us solutions of the Prize Problems in the December num- 
ber of the Monthly :— 


M. K. Boswortu, Sophomore Class, Marietta College, Ohio, Probs. IIT., IV., and V. 

Witu1amM Hincucuirre, Barre Plains, Mass., Probs. I., I., II., IV., and V.; but III. and 
IV. came too late for the Committee. 

Davip TROWBRIDGE, Perry City, N. Y., Probs. III., IV., and V. 

J. Q. HotuisteR, Hamilton College, Clinton, N. Y., Probs. III, IV., and V. 

J. A. WINEBRENER, Princeton College, N. Y., Probs. I., IL, IlI., IV., and V. 

WiiraM Min70, University of Michigan, Probs. III., IV., and V. 

C. A. BuckrnenaM, Hamilton College, N. Y., Probs. III., 1V., and V. 

H. TieMAn, Baltimore, Md., Probs. I., II., II., IV., and V. 

Corypon C. OLNEY, Nunda Literary Inst., N. Y., Probs. I. and II. 

Artuur M. Cazimasou, Polytechnic College, Philadelphia, Prob. V. 

S. E. Bensamin, Patten, Me., Prob. III. 

James F. Rosperson, Senior Class, Indiana University, Prob. V. 

Asuer B. Evans, Madison University, Hamilton, N. Y., Probs. III, IV., and V. 

F. E. Tower, Senior Class, Amherst College, Probs, III, IV., and V. 

WarreN PueEtps, Cortlandville, N. Y., Prob. V. 

Witu1AM Reynotps, University of Maryland, Baltimore, Probs. I., I., IL, IV., and V. 

Frank N. DEVEREUX, Boston, Mass., Probs. I. and II. 

Gustavus FRANKENSTEIN, Springfield, Ohio, Probs. III. and V. 


Books Received. — Report on Weights and Measures, read before the Pharmaceutical Associa- 
tion at their Eighth Annual Session, held in Boston, September 15, 1859. By Alfred B. Tay- 
lor, of Philadelphia, Chairman of the Committee on Weights and Measures. Boston: Press of 
George C. Rand & Avery, No. 3 Cornhill. 1859. ..... Physical Optics. Part Il. The Cor- 
puscular Theory of Light discussed Mathematically. By Ricnarp Porter, A. M., F.C. P.S., 
&e. Cambridge: Deighton, Bell, & Co. London: Bell & Dalby. 1859. . . . . . Of Motion. 
An Elementary Treatise. By Joun Ropert Lunn, A. M., Fellow and Lady Sadlier’s Lec- 
turer of St. John’s College. Cambridge: Deighton, Bell, & Co. London: Bell & Dalby. 
1859. . . . . . Address before the American Association for the Advancement of Science, Au- 
gust, 1859. By Professor ALEx1s CASWELL. Published for the Association by Josrpu Lov- 
ERING, Permanent Secretary. 1859. . ... . . Annual Report of the Board of Regents of the 
Smithsonian Institution, showing its operations, expenditures, and condition for the year 1858. 
Washington: James B. Stedman, Printer. 1859. ..... The Surveyor’s Companion, contain- 
ing a Treatise on Mathematical Instruments, &c., &e. By W1itt1AM Scumoxz, Mathematical- 
Instrument Maker, San Francisco, California. 1859. A new set of Practical Tables, useful in 
Surveying and Engineering, &c.; together with an improved method of Tabling, which facili- 
tates the computation of areas and the projection of Maps. By R. C. Matruewson, U. 8. Dep- 
uty Surveyor. Published by Witt1aAM ScuMo.z, San Francisco. 1859. ..... An Elemen- 
tary Treatise on Hydrostatics, for the use of Junior University Students. By Ricnarp Por- 
TER, A. M., F.C. P.S., late Fellow of Queen’s College, Cambridge, Licentiate of the Royal 
College of Physicians, London, Honorary Member of the Literary and Philosophical Society of 
St. Andrews; Professor of Natural Philosophy and Astronomy in University College, London. 
Cambridge : Deighton, Bell, & Co. London: Bell & Dalby. 1859. 
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ROBINSON’S MATHEMATICAL 


1860, 


SERIES. 


Power 


TESTIMONIALS OF EMINENT EDUCATORS. 


“¢T have examined with much satisfaction Professor Robinson’s Series of 
Mathematical and Astronomical Books. His Elementary Algebra is decid- 
edly the best I have ever examined. It is just the book for beginners. His 
clear and full explanations will save the teacher from many repetitions of 
verbal instructions. 

“The University Algebra is remarkable for its perspicuity, and exceed- 
ingly valuable for its copious selection of problems. The book is sufficiently 
extensive in its range of subjects for all purposes of college instruction. 

“ The Geometry is clear in its demonstrations, and fruitful in practical re- 
sults. The Astronomy is admirably convenient for a text-book in Literary 
Institutions. 

* Professor Robinson, in the arrangement of his subjects, and the clearness 
of his explanations, shows the result of experience as a practical teacher. 
He seems to know precisely where the student is liable to find difficulty. 
He deserves the thanks of teachers of mathematics for the admirable system 
he has presented. 

“Ww. C. LARRABEE, 
“‘ Late State Superintendent of Schools, Indiana.’’ 


Lyman C. Draper, Esq., Superintendent of 


Public Instruction of Wisconsin. 


Hon. J. M. Grecory, Superintendent of Pub- 


lic Instruction for Michigan, and 


Hon. JonatHan TENNEY, Secretary Board of 


Education in New Hampshire, have also recommended Robinson’s Mathe- 
matics. 


Prof. R. W. McFaruanp, Professor of Mathe- 


matics, Miami University, Ohio, writes: —‘* The Mathematical Series of 
Prof. H. N. ROBINSON [ think admirably adapted to the purposes of instruc- 
tion. The entire series is characterized by clearness and appropriateness of 
illustration, sufficient brevity without too great conciseness, and a foresight 
and removal of the real difficulties in the way of most students.”’ 


Rev.. Cuester Dewey, D.D., Professor in the 
Rochester University, N. Y., writes : — ** I have perused both your Astrono- 
my and Algebra with great pleasure. They are admirable works of the 
kind, and no one can fail to give them approbation and high commendation.”’ 


Prof. Dascom Greene, A. M., Professor of 
Mathematics, Polytechnic Institute, Troy, N. Y.: —‘* Robinson’s University 
Algebra is a very full, and at the same time, concise work, It is an original 
work, which is more than can be said of most text-books on that science. 
The manner in which the subject is presented is very happily adapted to 
attract and retain the interest of the student. The Geometry is, in many re- 
spects, an improvement on most works of its class. The Analytical Geome- 
try and Calculus abound with that variety of illustration, and fulness of 
practical application, so characteristic of the author. 
veying and Navigation is an excellent practical work. A commendable fea- 
ture is the manner in which subjects of considerable intrinsic difficulty are 
simplified, and rendered easy and familiar; as, the barometric formula for 
the determination of weights, the computation of meridional parts for the 
construction of Mercator’s Charts,&c. The Mathematical Operations is not 
only valuable as a key to the former volumes of the series, but also as con- 
taining additional problems, involving many interesting processes. The As- 
tronomy is a very excellent work, and contains more of physical astronomy 
than is often found in an elementary treatise. It is remarkable what an 
amount of astronomical science, descriptive, physical, and practical, is here 
compressed.”? 


Prof. S. J. Fowier, A. M., Professor of Mathe- 


matics, Hillsdale College, Mich. : —**I have for years been thoroughly ac- 
quainted with Robinson’s Algebra and Geometry, and I consider that, in 
conciseness, originality, and beauty in the solution of problems, and demon- 
stration of principles, they are superior to any works of the kind with which 
{am acquainted.’ 


Prof. J. W. Parrerson, A.M., Professor of 


Mathematics, Dartmouth College: —“* Robinson’s works possess superior 
merits.”” 


The treatise on Sur- | 





Prof. D. Woop, A. M., Professor of Civil Engi- 
neering and Physics in the University of Michigan : — “‘ For conciseness, 
accuracy, and adaptation to classes, | think Robinson’s Mathematical Series 
unequalled by any in this country.”’ 


Prof. James C. Watson, A. M., Director of Ob- 
servatory, University of Michigan : —* I consider Robinson’s Mathematical 
text-books the very best yet published in this country. Their introduction 
ought to become general.” 


Prof. S. 8. Greene, A. M., Brown University : 


— “ Robinson’s Mathematics are an excellent series.”’ 


Prof. H. Pomrroy, C. E., Lawrence University, 
Wisconsin : — “ ¢ Robinson’s Mathematical Operations,’ in connection with 
the sections upon logarithmic calculations in his ‘ Navigation,’ are far finer 
than anything else of the sort I know of in our language. Even in the elab- 
orate work of Babinet and Housel, just published in Paris (Calculs Prac- 
tique), there is nothing equal to the above-named sections on the niceties of 
logarithmic computation. They contain a mass of matter useful in the office 
of the Engineer, in the camp of the Scientific Explorer, and in the fixed ob- 
servatory of the Astronomer.’’ 


° ‘ ° 

Henry Krippte, Esq., Assistant Superintendent 
of Public Schools, New York city, in a critical notice in the American Jour- 
nal of Education, says : —* * Robinson’s Surveying’ is a comprehensive and 
practical work ; the author has been particularly successful in uniting those 
two most essential and invaluable characteristics, perspicuity and brevity. 
The logarithmic tables are much more extensive than are generally found, 
and their application masterly.”’ 


S. H. Carpenter, Assistant Superintendent of 
Public Instruction, Wisconsin : — ** I have used Robinson’s Mathematics in 
the recitation room, and know them to be exceedingly excellent. I give 
them the preference over any others.”’ 


Prof. 8S. H. Toompson, A. M., Hanover College, 
Indiana: —“*I have examined Professor Robinson’s Mathematical Works, 
and know of none other that can compare with them. The works contain 
more of what is truly valuable in a mathematical course than can be obtained 
elsewhere in the same compass.”’ 


Prof. W. D. Witson, Hobart Free College, Ge- 
neva, N. Y., author of Treatise on Logic : — “I have obtained a copy of your 
Analytical Geometry and Calculus, and am exceedingly pleased with it. I 
regard it as incomparably more easy and intelligible for the beginner than 
any other work I have ever seen. You have conferred a great benefit on the 
cause of education by its publication. I have also your other works of the 
College course, and am pleased to see in them all so free a use made of the 
superior comprehensiveness and generalizations of the analytic method.” 


J. M. Stone, Esq., Professor of Physical Sci- 
ence, Iowa University, lowa City :—‘*I thank you most heartily for the 
copy of Professor Robinson’s Analytical Geometry. Soon after its reception 
I consulted our mathematical Professor here in relation to it, and, very much 
to my satisfaction, found that he, as well as myself, is a warm admirer of 
Professor Robinson’s Mathematical Works. We both concur in a high esti- 
mate of the last work.”’ 


S. Drxon, A. M., Professor of Mathematics, 
N. H. Conf. Seminary, Sanbornton Bridge, N. H.: —** I read no Mathematic 
works with the interest of Robinson’s, I know of no work on the subject 
that will answer our purpose so well as his University Algebra. His Astron- 
omy is also an especial favorite of mine.” 


Davip Bursank, LL. D., President of Brock- 
port Collegiate Institute, N. Y.:—**I have used Robinson’s Mathematics 


many years, especially his University Algebra, and regard them as works of 
incomparable excellence.”’ 


> The above are specimens of a score of large pages of recent testimonials, which, with descriptions and 


prices of the books, will be sent on request. 


Liberal terms for specimens and first supplies. 


IVISON, PHINNEY, & CO., 


Publishers, New Y rk. 























THE AMERICAN SCHOOL INSTITUTE, 


A practical medium for the transaction of all business 
pertaining to Schools, Teachers, and Pupils. 


OFFICES, 


APPLETON’S BUILDING, 346 Broadway, New York. 
COWPERTHWAIT’S BUILDING, 609 Chestnut St., Philadelphia. 


SMITH, WOODMAN, & CO. 


REFERENCES: 


ALLEN, MCLEAN, and BULKLEY, New York ; President and Faculty 
of Amherst College ; President and Faculty of Rutgers College, N. J. ; Hon. 
HENRY BARNARD, LL. D., Chancellor of Wisconsin University, Madison, 
Wis. ; Rev. D. C. VAN NORMAN, D.D., Principal Van Norman Institute, 
New York; Hon. JoHN C. RIVES, Washington, D.C.; Dr. WILLIAM 
CuRTIS, Limestone Springs, 8. C.; WM. H. WELLS, A. M., Supt. Public 
Instruction, Chicago, Ill. 





THE EDUCATIONAL HERALD. 


In connection with our business we publish a monthly journal devoted to 
the interests of Schools, Teachers, and Pupils. The ‘‘ EDUCATIONAL 
HERALD ”’ is circulated in all the States of the Union, making it a valuable 
medium of advertising, and we shall endeavor to make the paper interesting 
and welcome to all who may choose to subscribe for it. 


Terms, 50 cents per annum. 
5 copies, . ° ° . . ° . ° ° ° 
15 copies, 


$2.00 
$ 5.00 





JOHNSON’S PHILOSOPHICAL CHARTS. 
A Substitute for Apparatus. 


Illustrating, with Diagrams and Colored Figures, the Principles 
“of Natural Philosophy. 


They never get out of order, are always ready for use, 
and cost but little. 


The Charts, which are TEN IN NUMBER — each being 34 by 52 inches — 
are well bound, and strongly mounted on cloth and rollers. They are print- 
ed with white lines on black ground, and most of the drawings are colored, 
making them distinctly visible from any part of the largest school-room, pre- 
venting them from becoming soiled, besides giving them a neat, lively, and 
ornamental appearance. 


[From BENJ. SILLIMAN, LL. D., Prof. Emeritus in Yale College.] 


«‘ Dr. Johnson’s Philosophical Charts are well worthy of the attention of 
all teachers and Jearners of the different branches of Natural Philosophy to 
which they relate. 

“The diagrams drawn in colored or contracted lines, upon a black ground, 
are perfectly distinct and intelligible, and the large size and handsome 
mounting of the charts give them a striking and attractive appearance. 

‘To teachers without apparatus they must be an invaluable acquisition, 
and a very useful one to those who have the instruments. 

** BENJ. SILLIMAN,” 


Testimonials from many other scientific and literary gentlemen, as well 
as from hundreds of practical teachers in nearly all parts of the country, 
have been received. 


Price of the Ten Charts, mounted on cloth, with rollers, with Key, $15.00 
Mounted on paper, with Key, ° ° . ° ° . ° - 12.00 
Box for packing, . ° . ° ‘ 50 
Unmounted, with Key, sent postpaid permail, . . . «. « 6,00 


SMITH, WOODMAN, & CO., 
609 Chestnut Street, Phil. 346 Broadway, N. York. 





WEST POINT COURSE OF MATHEMATICS. 





StupEnts entering the Military Academy of the United States at West Point are examined in Toe Unt- 
veRsITY ARITHMETIC, by Charles Davies, LL.D., Professor of Mathematics in Columbia College, New York, 


and Author of a Complete Course of Mathematics, for Schools, Academies, and Colleges. 


The following are 


the Text-Books used in the Institution, by Professors Church and Bartlett. 


Davies’s Bourdon’s Algebra. 

Davies’s Legendre’s Geometry and Trigonometry. 
Davies’s Elements of Surveying. 

Davies’s Descriptive Geometry. 

Davies’s Shade, Shadows, and Linear Perspective. 
Church’s Analytical Geometry. 

Church’s Elements of Differential and Integral Calculus. 
Bartlett’s Analytical Mechanics. 

Bartlett’s Acoustics and Optics. 

Bartlett’s Spherical Astronomy. 


P.S.—The above Text-Books (with one or two exceptions) are the Sranparp in the Freer AcapEmy 
of New York City, the Rocuester University, University or VirainiA, and many other Institutions 


of Learning. 


Published by A. 


S. BARNES & BURR, 


51 and 53 John Street, New York. 




















308 BROADWAY, 


NEW YORK. 


RECENT PUBLICATIONS OF FOWLER AND WELLS, | 
| 


%¢ Indispensable to the writer.”’ 


HOW TO WRITE: A New Pocxer Manvat or Compo- 
SITION AND LETTER-WRITING. Just the thing for everybody who has 
occasion to write a letter, or an article on Love, Friendship, Business, or 
anything else. It is universally approved, and pronounced indispensable 
to the young man or woman. ice, in paper, 30 cents; in muslin, 50 
cents 





S6 One of the most important arts is the art of talking.”’ 


HOW TO TALK: A New Pocker Manvat or Conversa- 
TION AND DEBATE, —should be in the hands of every one who desires 
to talk correctly, clearly, fluently, forcibly, eloquently, and effectively, 
whether in the drawing-room, the debating society, or the public meeting. 
Probably no work in the English language contains so much useful matter 
on this subject in so small a space ; and it is not a grammar, but an inter- 
esting book to read. Price, in paper, 30 cents; in muslin, 50 cents. 





‘* The best manners book ever written.”’ 


HOW TO BEHAVE: A New Pocker Manvuat or Rerus- 
LICAN ETIQUETTE, AND GUIDE TO CORRECT PERSONAL HABITS. 
If you desire to know what Good Manners require, under all the various 
circumstances of social life, at home and abroad, this is the book you 
want. The New York Evening Mirror pronounced this “ the most com- 
plete thing of the kind we have ever seen.”’ It is already accepted as a 
standard work on the subject of manners. More than twenty-five thousand 
copies have already been sold. Price, 30 cents ; muslin, 50 cents. 





* Shows how to get rich honestly.” 


HOW TO DO BUSINESS: A New Pocket Manvat or 
PRACTICAL AFFAIRS, AND GUIDE TO SUCCESS IN THE VARIOUS 
PURSUITS OF LIFE. Indispensable for the Clerk, the Apprentice, the 
Farmer-Boy, the Book-Agent, and all Business Men. It teaches how to 
choose a pursuit, how to educate one’s self for it, and how to follow it with 
certain success. It is eminently practical, and adapted to the wants of all 
classes. Price, 30 cents ; muslin, 50 cents. 


IYO 


t The best thing for the price ever issued.” 


THE HOUSE: A Pockxer Manvat or Rurat ARCHITEC- 


TURE ; embracing Designs for Country Dwellings, Barns, Stables, and 
Outbuildings of all kinds, with Directions for Planning and Constructing 
them. It contains everything that any one will expect or desire to find in 
such a work. In the designs presented, particular attention is given to 
houses of low cost, such as the great mass of the people most want. 
Adapted to all sections, — the South as well as the North. Price, in paper, 
30 cents ; in muslin, 50 cents. 





“ The best of all garden manuals.”’ 


THE GARDEN: A Pockxer Manvat or Practica Hor- 


TICULTURE. It tells how to cultivate everything belonging to the gar- 
den ; how to plant trees ; how to choose the best varieties of fruits ; how 
to prune, graft, bud, destroy insects, preserve fruits and vegetables, and 
save seeds. The chapter on the Flower-Garden is just what the ladies 
are wanting. Adapted to all sections. Price, 30 cents; muslin, 50 cents. 





THE 


¢ Such works make farming interesting and profitable.”’ 


FARM: A Pockxer Manvuat oF Practicat AGriI- 
CULTURE, This is a manual of both the theory and practice of farming, 
giving, in a concise but clear and simple manner, the fundamental princi- 
ples of Agricultural Science, as well as practical directions for cultivating 
all the common field crops. No farmer, and especially no young farmer, 
should be without it. Price, in paper, 30 cents ; in muslin, 50 cents. 





“© The information imparted as indispensable,”’ 


DOMESTIC ANIMALS: A Pockxetr Manvat or CatTrTLp, 


HORSE, AND SHEEP HUSBANDRY; with directions for management of 
Poultry, a chapter on Bees, and Rarey’s System on Horse-Taming. A 
much needed and useful book, which no one who has the charge of ani- 
mals should fail to peruse. It presents, in an attractive and available 
form, a mass of useful information and valuable suggestions. The chap- 
ters on Poultry and Bee-keeping commend it to the ladies. Price, in paper, 
30 cents ; in muslin, 50 cents. 





“ Jt should be on every young person’s book-shelf.”’ 


HAND-BOOKS FOR HOME IMPROVEMENT: Embra- 
cing HOW TO WRITE, HOW TO TALK, HOW TO BEHAVE, and How 
TO DO BUSINESS, bound in one large, handsome gilt volume. A library 
of Useful Knowledge in a single volume. Price, $ 1.50. 





* Learn how to be be healthy, strong, and graceful.”’ 
THE ILLUSTRATED FAMILY GYMNASIUM. 

T. TRALL, M. D. 

urgent wants of the age, — the whole subject of Gymnastics, both general 


By R. 


A work admirably adapted to meet one of the most 


and special, being fully explained and illustrated in it. It is adapted to 
girls as well as boys, to ladies as well as gentlemen, and to schools as 
well as families. If you would be healthy and strong, consult it. Price, 
$ 1.00. 





“ Fruit culture for the million.”’ 


A HAND-BOOK OF FRUIT CULTURE: Berne a Guipr 


TO THE CULTIVATION AND MANAGEMENT OF FRUIT-TREES; 


eties in the United States. Illustrated with ninety engravings. By 


THOMAS GREGG. A valuable and popular work. Price, 30 cents; mus- | 


lin, 50 cents. 


HINTS TOWARD PHYSICAL PERFECTION; or, Tur 
PHILOSOPHY OF HUMAN BEAUTY; showing How to Acquire and Re- 
tain Bodily Symmetry, Health, and Vigor; Secure Long Life ; and Avoid 
the Infirmities and Deformities of Age. An original and deeply interest- 
ing work, replete with wonderful facts, and presenting many novel appli- 
cations of the highest truths of physiology, hygiene, mental science, and 
esthetics to human improvement. It commends itself to all for whom 
health, beauty, and long life have any attractions, and especially to woman, 
whether as a wife and mother, or as a maiden, Illustrated with more than 
twenty plates and numerous woodcuts. Price, $ 1.00. 





‘¢ Worth ten times its price to any one.”? 


NEW RURAL MANUALS: Embracing Tae Houser, Tue 


GARDEN, THE FARM, AND DOMESTIC ANIMALS, bound in one large, 
handsome gilt volume. Judge Meigs, Secretary of the American Insti- 
tute and its Farmers’ Club, says: “ It comprises a good little library, very 
handy and useful to everybody as well as farmers and gardeners, and I 
will recommend it heartily.”’ Price, $1.50. 





LECTURES 


«6 Know “thyself.” 
ON THE SCIENCE OF HUMAN LIFE. 


By SYLVESTER GRAHAM. With a copious Index, a Biographical 
Sketch, and a Portrait of the Author. This is a new edition of this well- 
known standard work, pronounced by the highest authorities in physi- 
ology and hygiene one of the best works in the English language. Price, 
$ 2.00 








** Commended by all good people,” 


| LECTURES ON VARIOUS SUBJECTS. By Hon. Horace 


with condensed Descriptions of many of the Best and most Popular Vari- | 


| 
| 


‘THE RIGHT WORD IN THE RIGHT PLACE: A 


MANN. Comprising: THOUGHTS FOR A YOUNG MAN; POWERS AND 
DuTIES of WOMAN; EFFECTS OF INTEMPERANCE ON THE POOR 
AND IGNORANT; RICH AND EDUCATED; DEMANDS OF THE AGE 
ON COLLEGES; INAUGURAL AND DEDICATORIAL ADDRESSES ON 
THE OPENING OF ANTIOCH COLLEGE; BACCALAUREATE AD- 
DRESS. These lectures are worthy the attention and consideration of all, 
especially the young. ‘The volume contains 650 pages, and is embellished 
with a fine steel portrait of the author. Price, post-paid, $ 1.50. 


POCKET DICTIONARY OF SYNONYMES, TECHNICAL TERMS, ABBRE- 
VIATIONS, FOREIGN PHRASES, etc., etc., with a chapter on Punctuation 
and Proof-Reading. This will be an indispensable companion for every 
writer and speaker who would say exactly what he means, and neither 
more nor less, and say it in the best way. Price, 50 cents. 








JUST PUBLISHED. 


HOW TO LIVE. — Saving and Wasting, or Domestic Econom 


y illustrated by the life of two families of opposite Character, Habits, 


and Practices, in a pleasant tale of Real Life, full of Useful Lessons in Housekeeping and Hints how to Live, how to Have, how to Gain, 


and how to be Happy ; including the Story of A Dime a Day. 


By Soon Ropinson. 


Price, 87 cents. 


USEFUL TO ALL. — The Human Voice, its right Management in Speaking and Reading; including the Principles of true Eloquence. 
Together with the Functions of the Vocal Organs, —the Cultivation of the Ear,—the Disorders of the Vocal and Articulating Organs, — 
Origin and Construction of the English Language,— Proper Methods of Delivery, — Remedial Effects of Reading and Speaking, etc. 


Price, 15 cents. 




























GET TH 


1,500 PICTORIAL 


9,000 to 10,000 New Words in the Vocabulary. Table of Synonyms, by Professor Goodrich. 
Together with all the matter of previous editions. 


With other New Features. 
IN ONE VOLUME 


“ The eighty pages of Illustrations, comparable in fineness to those of bank-notes, are worth the price of the book.” — 


Ch. Herald. 


Recommendations from Presidents of Colleges. 


Within the last few weeks the Publishers have received flattering 
testimonials of the merits of this edition, from nearly THIRTY 
Presidents of as many of the leading Colleges of the United 
States. Among them are from Presidents Frelinghuysen of Rut- 
gers, Walker of Harvard, Hopkins of Williams, Stearns of Am- 
herst, Cummings of Middletown, Nott of Union, Wayland of 
Providence, Jackson of Hobart, Woods of Brunswick, Lord of 
Dartmouth, Pease of Burlington, Ballou of Tufts, Gale of Gales- 
ville, Ciampi of Holy Cross, Murphy of Abingdon, Labaree of 
Middlebury, Andrews of Marietta, Fisher of Hamilton, Read of 
Shurtleff, Sturtevant of Illinois, Reynolds of Illinois, Collins of 
Wilkinson, Anderson of Rochester, &c. In them are expressions 
like the following : — 

* An honor to American science, taste, and criticism.” ‘An 
enduring value and authority.” ‘‘ Never found any work which 
so uniformly satisfied my inquiries.” ‘‘Has ever since been my 
constant companion in my practice at the bar, and for the last five 
years upon the bench. I have ever found it a safe counsellor, and 
an indispensable help in the preparation and decision of cases.” 
“For the sake of my country and the English language, I rejoice 
in the wonderful standard excellence, as well as celebrity, your 
Dictionary has attained. It is a work for the present, and for all 
coming time.” ‘Stands unquestionably pre-eminent.” “There 
seems every prospect that it will be the standard book for this 
country, at least, if not in England. I am content it should be 
so.” “ This truly great and national work.” ‘A complete ap- 
paratus for all purposes of reading and understanding English 


PRICE, $6.50. 


SOLD BY ALL 


G. & 





WEBSTERS UNABRIDGED DICTIONARY. 


NEW PLCTOBLIAL EDITION. 


E BEST. 


ILLUSTRATIONS. 


OF 1,750 PAGES. 


and American literature. It is difficult to conceive of anything 
that could be added to fit it for those ends.” ‘A vast treasury of 
knowledge, the whole of which is needed by every one who uses 
the English language, either as a writer, a speaker, or a reader.” 
“Ought to be a part of the furniture of every American house.” 
“We long ago accepted Webster as the standard in our college, 
and the experience of every term strengthens our conviction of the 
wisdom of our choice.” ‘So long as you continue to incorporate 
all the improvements which are developed in the science of lexi- 
cography,” &c., &e. 

Perhaps, however, the opinions of no gentlemen upon such a 
subject can be more satisfactory than those of our 


State Superintendents of Public Instruction, 


selected for their qualifications to take charge of the educational 
interests of the country, — more especially our great common 
school system, — watching constantly, with intelligent scrutiny, 
every influence bearing in this direction. Whose opinions can be | 
more valuable, therefore, than those of such gentlemen as to the | 
Eneuisn Dictionary best fitted in its DeriniTions, Vocan- 
ULARY, ORTHOGRAPHY, PRONUNCIATION, and other features, to | 
aid in true mental culture? State Superintendents of Public In- | 
struction, or corresponding officers, in nearly every State where | 
such an one exists, have recommended Webster’s Dictionary in | 
the strongest terms. Among them are those of Maine, New | 
Hampshire, Vermont, Massachusetts, Rhode Island, Connecticut, | 
New York, New Jersey, Pennsylvania, Ohio, Kentucky, Indiana, 
Illinois, Missouri, Michigan, Iowa, Wisconsin, Minnesota, North 
Carolina, Alabama, California, and also Canada, twenty-two in | 
all. 











“GET THE BEST.” 


iS>~ Specimen pamphlets of the new features sent by mail on application. 


BOOKSELLERS. 
GET WEBSTER. 
C. MERRIAM, Springfield, 
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brief discussions ; and it will be the aim of the Editors to make them practically useful to teach- 
ers and pupils. 


Its Editors are all practical teachers. They are in different parts of the State, and are engaged 
in schools differing in grade and character; while among its contributors are gentlemen whose 
communications will always be welcome to its readers. 
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A LIBERAL OFF 


ER CONTINUED. 





DAVIES & PECK’S MATHEMATICAL DICTIONARY. 








In consequence of the continued and repeated calls for the * DICTIONARY OF MATHEMATICS,” by Davies anv PEcx, 


the publishers have decided to extend their offer to all Teachers of 


Mathematics, (whether Prof. Davies’s course, or any other,) to send 


them a copy of this sterling work, post-paid, for ONE DOLLAR AND THIRTY-NINE CENTS, until the 1st of February, 1860; after 


which time the price will be as before, viz. $2.50. 


The very high commendations of this work from the most distinguished sources warrant the publishers in urging the attention of all 


teachers of the science to this opportunity of securing a superb work 


To this popular series of Text-books have recently been 
added two entirely new works on Algebra, entitled 


NEW ELEMENTARY ALGEBRA 3 embracing 
Principles of the Science. By Cuartes DAviEs. 
12mo. Cloth. Price, 75 cents. 

BLOOMINGTON, ILL., Sept. 5, 1859. 

Messrs. A. 8. BARNES AND BURR: — 

Gentlemen :—I have examined Davies’s New Elementary Algebra, and 
am free to say that I deem it superior in every respect to any work on 
Elementary Algebra that has come under my observation. 

Very respectfully yours, 
JOSEPH FICKLIN, 
Prof. Mathematics in Bloomington Female College. 


UNIVERSITY ALGEBRAS? embracing a Logical Develop- 
ment of the Science, with numerous Graded Examples. By 
CHARLES DAviEs. 3820 pp. 12mo. Sheep. Price, $1.00. 

SYDNEY, O., Sept. 30, 1859. 
Sirs :— I received a copy of the University Algebra, and from a cursory 
examination of it, I think it is destined to supersede all other Algebras above 
the elementary grade in our Union Schools and Seminaries, as it comprises, 
in a convenient, concise, and compact form, all that is usually required in 
that branch of mathematics. 


the First 
299 pp. 


Yours, &c., 
W. H. SCHUYLER, 
Principal of Union School. 


Just issued likewise : 


ELEMENTS OF MECHANICS. For the Use of Colleges, 
Academies, and High Schools. By Wm. G. Peck, M. A., Pro- 
-scramae Mathematics, Columbia College. 338 pp. 12mo. Cloth. 
Price, $ 1.25. 

Prof. B. F. STEM, Principal of Easton (Pa.) High School, writes : — 

‘This book supplies a want long felt. It is a work of deep research, 
simple in its arrangement, complete in its examples and rules, and is an 
admirable volume to assist the intelligent teacher. There can be no doubt 
but that it will have a large sale, as it deserves to have.” 

0S> Copies of these new works will be furnished teachers for ex- 
amination, post-paid, on receipt of one half their respective prices. 


A. 8. BARNES & BURR, Publishers. 


NATURAL PHILOSOPHY FOR COLLEGES. By W. 
H. C. Bartiert, LL. D., Professor of Natural Philosophy in 
the Military Academy of the United States. 


BARTLETT’S SYNTHETIC MECHANICS . - $3.00 
BARTLETT’S ACOUSTICS AND OPTICS . 2.00 
BARTLETT’S SPHERICAL ASTRONOMY 38.50 


BARTLETT’S ANALYTICAL MECHANICS . 4.00 


From JOHN A. NICHOLS, Professor of Natural Philosophy in the Free 
Academy, New York: — 

* Professor Bartlett’s Course of Natural Philosophy, entitled Mechanics, 
and Acoustics, and Optics, have been text-books in the department of Nat- 
ural Philosophy in this institution about two years. They have been found, 
by a daily test in the class-room, to possess that essential quality of works of 
merit, namely, the more familiarly they are known, the better they are liked. 
They develop the principles of Natural Philosophy by means of the Mathe- 
matical Analysis ; and, by the aid of the same unfailing agent, investigate 
the laws of machinery, the effects of friction, and other resisting forces, and 
the motion of the planets, basing every process upon the fundamental re- 
sults of observation and experiment. 

**Tho methods of Professor Bartlett’s works reward without discouraging 
effort ; and, when faithfully studied, these works give a discipline of mind 
of the highest importance to any man, whether he seeks for reputation and 
support in the study, the workshop, the mart, or the forum.” 


. 


A. 8. BARNES AND BURR, 


PUBLISHERS OF 


DAVIES’S COMPLETE COURSE OF MATHEMATICS. 


at a very low price. 


soe 5 XW a’ FOR COLLEGES. By Wo. Grecory, M.D., 
.R.S.E., Professor of Chemistry in the ae of Edin- 
alk Edited by J. M. SAnpERs, M. D., F 


HAND-BOOK OF INORGANIC CHEMISTRY. 
the Use of Students. 
istry. 426 pp. 8vo. 


For 
To which is added the Physics of Chem- 
Cloth. Price, $1.50. 


HAND-BOOK OF ORGANIC CHEMISTRY. 
Use of Students. 480 pp. 8vo. Cloth. Price, $1.50 
“Among the excellences of these works are a clear statement of facts 
and principles, a concise mode of explanation, and a scientific arrangement. 
Together they form one of the best manuals extant in chemical science, 
They contain all the ‘ modern improvements’ that have attained the dignity 


of scientific truth. We give them our hearty commendation.”? —New York 
Teacher. 


For the 


Among the recent additions to the National Series of Standard 
School-Books, published by A. S. BARNEs and Burr, are several 
very valuable ones to the popular 


SCHOOL-TEACHER’S LIBRARY. 


THE NORMALs3 or, Methods of Teaching the Common 
Branches, Orthoepy, Orthography, Grammar, Geography, Arith- 
metic, and Elocution. By J LFRED HoLBRooK, Principal of 
Normal School, Lebanon, Ohio. 456 pp. 12mo. Cloth. 
Price, $1.00. 

** This book is designed to bring to the teacher’s view a model working 
school. It is not all theory, but theory and practice combined. It is a text- 
book on the science of teaching, a sort of perpetual Institute to every teach- 
er who is so fortunate as to possess a copy. Those of the largest experience 
will here find things new, while the merest tyro in teaching, with * The 
Normal’ for an instructor, need never be at fault in his school.’? — School 
Visitor. 


THE HIGHER CHRISTIAN EDUCATION. By Bey- 
JAMIN W. Dwicnt. 347 pp. 12mo. Cloth. Price, $1.00. 


From CHARLES NORTHEND, Author of * Teacher and Parent.”? 
“It is a work of rare merit. The book will do good. I shall earnestly 
commend it.” 


INSTITUTE LEC ‘TURES ON MENTAL_AND MORAL 
CULTURE. By Samueu P. Bares, A. M., Supt. of Public In- 
struction, Crawford County, Pa. 319 pp- 12mo. Cloth. $1.00. 


** We find these Lectures well written, and replete with sound views and 
full information.”’ — Philadelphia Press. 


The TEACHER’S LIBRARY now includes the following volumes, 
all of incalculable value to the growing teacher : — 


PAGE’S THEORY AND PRACTICE OF TEACHING . + $1.00 
NORTHEND’S TEACHER AND PARENT - 1.00 
ROOT ON SCHOOL AMUSEMENTS, G YMNASTICS, &e. . 1.00 
MANSFIELD ON AMERICAN EDUCATION . - 1.00 
MAYHEW ON UNIVERSAL EDUCATION . 1.00 
DE TOCQUEVILLE ON AMERICAN INSTITUTIONS. - 1.00 
DAVIES’S LOGIC OF MATHEMATICS . 1.00 
HOLBROOK’S NORMAL METHODS OF TE’ ACHING 1.00 
DWIGHT’S HIGHER CHRISTIAN EDUCATION . . 1.00 
BATES’S INSTITUTE LECTURES - 1.00 
BARNARD ON SCHOOL-HOUSE ARCHITECTURE — ° . 2.00 
BARNARD ON NORMAL SCHOOLS. . . . . + 2.00 


Of these volumes, and about two hundred other valuable educa- 
tional works, a complete and extended description may be found in 
the publisher’s Illustrated Descriptive Catalogue, which will be for- 
| warded to any address on application. 





A. 8. BARNES AND BURR, 51 and 53 John Street, New York. 

















BRYANT, STRATTON, & PACKARD’S 


NEW YORK CITY MERCANTILE COLLEGE, 


18 and 19 COOPER INSTITUTE. 


Tuis Institution is one of eight, forming the ‘* National Chain of Mercantile Colleges,” and 


located in the principal commercial cities reaching from the seaboard to the valley of the Missis- 


sippi, viz. : — 
dew Pork, Philadelphia, Albany, Buffalo, Cleveland, Detroit, Chicago, and St. Ronis. 


The facilities afforded in these Colleges for a thorough commercial education cannot be ex- 
celled in the country ; and the position which they hold in the community renders a diploma 
which they may issue the best guaranty which a young man can offer of thorough accountant- 
ship. 

A scholarship issued at one point is good for an indefinite period at all. 

The system of Writing taught at all these Colleges is the pure “ Spencerian,’’ which is 
acknowledged by all business men and men of taste as the only practical system in use. The 
teachers at the various points are men of marked ability in their several departments, and the 


system of instruction is, in all respects, up to the demand of the times. 


The following testimonial we select from hundreds of similar purport : — 


“Coorer InstitutTE, New York, Nov. 30, 1859. 
“To wHom 1T MAY CONCERN: — | 
“Tt affords me pleasure to state that Messrs. Bryant, Stratton, & Packard have, for a year past, had in operation a branch of 
Bryant, Stratton, & Co.’s Chain of National Mercantile Colleges, in the Cooper Institute, and that it has been eminently successful, 
and promises to be an important adjunct to the educational interests of the city of New York, and the country at large. I have 
found these gentlemen honorable and straightforward in their dealings, and am fully persuaded that they are thoroughly imbued 
with a sense of the importance of their profession. That this is the prevailing sentiment is evident from the class of patronage 
which they have received, and are receiving, at this point. They have now a large class in attendance, including the sons of some 
of our most prominent merchants and professional men, and I have no doubt of their ability to sustain themselves in their pres- 
ent high reputation, and to fulfil any reasonable anticipations of success in their enterprise of establishing Mercantile Colleges in 
the important commercial cities of the Union. Messrs. Bryant, Stratton, & Packard are worthy the sympathy and co-operation of 

all good men. “ Respectfully, 
; PETER COOPER. 
“We fully concur in the above statement : 
“DANIEL F. TIEMANN, 
WILSON G. HUNT, 
GEO. K. CHASE & CO., Bankers.” 


t= For particulars, as to terms and facilities, address as below, for Catalogue and Circular, 


BRYANT, STRATTON, & PACKARD, 
Cooper Institute, New York. 























THE GREAT STANDARD OF 


WORCESTER'S DictionBel tics, 


“-r 


ILLUSTRATED ! 


FROM REV. JAMES WALKER, D. D., LL. D., 
Late President of Harvard College. 

“The beauty of the page will attract attention, while the cor- | 
rectness of its orthography, and the neatness of its definitions and 
method of notation, together with its greater general completeness 
and thoroughness, as the latest of the great Dictionaries, will 
make it an authority among scholars everywhere.” 


FROM C. C. FELTON, LL. D., 
President elect of Harvard College. 

“It is destined without a doubt, to be the standard Dictionary 
of our language, and while conferring on our country an inestima- | 
ble literary advantage, I trust it will give the ampler remunera- | 
tion, as it will certainly confer a lasting fame on its author.” 


FROM REV. M. B. ANDERSON, LL. D., 
President of the University of Rochester. 


“ A work which, for completeness and accuracy, is superior to | 
any Dictionary of our language in existence.” 


FROM REV. MARK HOPKINS, D. D., 
President of Williams College. 


“It is a proud monument of accurate scholarship and vast re- 
search, and cannot fail of great influence in perfecting and fixing, 
so far as it is possible, the noblest language now spoken on the 
globe.” 

FROM REV. DANIEL R. GOODWIN, D. D., 
President of Trinity College, Hartford. 


“ You do not ask for any opinion upon the merits of the book ; 
and for that very reason I am the more disposed to give you one. 
It is but a short time since that I was led to commend another 
Dictionary, as on the whole, and with some exceptions, the best 
and most complete thing of the kind within my knowledge. The 
commendation was honestly given at the time; but now it must be 
withdrawn in favor of yours. Iconsider your Dictionary, in al- 
most every respect, —in Orthography, Pronunciation, and Defi- 
nitions, —as superior to any of its predecessors. In truth, I never 
expected to see an English Dictionary so thorough, complete, and 
satisfactory.” 


FROM REV. EDWARD HITCHCOCK, D. D. LL. D., 
Late President of Amherst College. 


“Tt has been rather accidental than otherwise, that for many 
years your former Dictionary has occupied the place of honor 
upon my study table. I do not mean by this statement to dispar- 
age other admirable works of this kind; yet I have rarely been 
obliged to resort to others, and with the great improvements you 





have made in the present work, I fancy that a resort elsewhere 


HICKLING, SWAN, AND BREWER, 


131 WASHINGTON 


THE ENGLISH LANGUAGE. 


QUARTO 


Hl 


= DICTIONARY. 


will be of little use and rarely needed. I have looked chiefly, 
during the short time that I have had the work, for the more 
unusual scientific terms, and I am gratified to find how very 
extensively your industry has ferreted them out.” 


FROM REV. J. T. CHAMPLIN, D. D., 
President of Waterville College, Me. 
“Your Dictionary is truly a Thesaurus of the English language, 
and leaves but little to be desired in that line.” 


FROM REV. N. LORD, D. D., 
President of Dartmouth College. 
“No scholar, whatever other helps he may see fit to use, can 
afford to be without your Dictionary.” 


FROM HON. WILLIAM H. ALLEN, 
President of Girard College. 
“ A work of such vast erudition and rare merit cannot fail to 
commend itself to the lovers of pure, conservative English where- 
ever our mother tongue is cultivated.” 


FROM HON. GEORGE P. MARSH, 
Late Minister to Constantinople. 

“‘ T have examined the new edition of Dr. Worcester’s English 
Dictionary with care, and have formed a very favorable opinion 
of its merits. . 

“The principal points to be aimed at in a hand-dictionary are : 

“Accuracy in orthography and orthoepy, the written and 
spoken forms of words ; 

** Precision and distinctness in definition ; 

“Fulness in vocabulary, and truth in historical etymology.” 


FROM REV. ANDREW P. PEABODY, 
Editor of the North American Review. 


“The examination which I have thus far been able to make | 
confirms the opinion of its transcending excellence, which I} 
formed from the specimen sheets submitted to my inspection. 
There is no point at which I can perceive less than the highest 
attainable care and skill. There is no department within the 
province of a dictionary that has been left imperfect. I am espe- 
cially struck with the degree to which your quarto might fill the 
place of a many-volumed encyclopedia. Your full definitions of 
terms in science and art, and of technical terms in general, aided 
as they are, when necessary, by pictorial representations, are al- 
ways as clear and intelligible, and often as full and adequate, 
as the articles on the same titles, for instance, in the Encyclopxdia 
Americana, while you define correctly hundreds of such words, 
which, occurring not as titles, but incidentally, in a work like the 
last named could not be found by the inquirer.” 


STREET, BOSTON. 























MATHEMATICAL BOOKS, 


IMPORTED AND FOR SALE BY 


SHV EHR 


BARTLETT. 





ENGLISH. 


| American Ephemeris and Nautical Almanac. For the ~—— 1855-61. 
Each ° ° ° . 

Treatise on Statics and Dy namics : ° ° 
Algebraical Problems. 8vo. Second- hand 
Key to do. 8vo. do. 
Philosophical Problems. 8vo. do, 
Geometrical Problems. 8vo. do. 
Treatise on Differential Equations . 

BooTH. Theory of Elliptic Integrals. 8vo. 

BORDEN. System of Railway Formule. 8vo, ° 

BRITISH NAUTICAL ALMANAC. 1861 and 1862, each 

CARMICHAEL. Treatise on the Calculus of arenes 

CHAUVENET. Trigonometry. 8vo. . 

COURTENAY. Calculus. 8vo. . 

CooMBE. Solutions of the Cambridge Problems, 1840, 1841. 


$1.50 
0.30 
1.50 


8vo. 


. . . . 


DEMORGAN. Differential and Integral Calculus 
EARNSHAW. Dynamics. 8vo. 
FiscHER. Logarithmic Tables of Seven Places. 
Bremiker’s Vega. 8vo. Hf. mor. . ° ° ° 
Frost. Mathematical Questions of the Senate-House Examination 
Papers. 1838-1849. 8vo. ° ° ° . 
Gauss. Theoria Motus. Translated by C. H. Davis. 4to. ° ° 
Grecory. Differential and Integral Calculus by Walton. 8vo. . 
HappON. Differential Calculus . ° ° 
HAMILTON. Lectures on Quaternions. 
HANN. Integral Calculus’. e ° 
HEATHER. Descriptive Geometry . 
HEMMING. Differential and Integral Calculus. 
HuTTON. Mathematics . ° ° ° 
—— Recreations. 1 vol. 8vo. 


‘Translated from 





8vo. . 


Svo.. 





a Mathematical Tables. 8vo. . 
IlyMER. 


Plane and Spherical ny ° 
Algebraic Equations . 

Treatise on Conic Sections. 8vo. 
Differential Equations and Calculus of F inito Differences. 


Integral Calculus ‘ 
Geometry of Three Dimensions. 8vo. ° 
| JAMIESON. Solutions of the Senate-House Rider. 8 





vo. 


| LARDNER. System of Algebraic Geometry. 
MAIN and Brown. 


8vo. 
Indicator and Dynometer 
| Mathematical Monthly. Edited by J. D. Runkle. 
} Do. do. Hf. mor. 
| Mathematical Problems and Examples of the Senate-House Examina- 
| tion Papers. 1821-1836. With an Appendix mer the 
| Senate-House Questions for 1837. 
PARKINSON. Elementary Mechanics. 
Peirce. Analytic Mechanics. 4to. . 
PEIRCE, J. M. Analytic Geometry. 8vo. ° 
PHEAR. Elementary Hydrostatics. Post 8vo. 
Price. Differential and Integral Calculus. 3 vols. 
Quarterly Journal of Pure and Applied Mathematics. 
riers, & Co. $6.00 per annum, post-paid. 
RANKINE. Manual of Applied Mechanics . 
| SALMON. Conic Sections. . . 
|} ———— Higher Plane Curves 
— Higher Algebra 
Solutions of the Cambridge Problems. 
son. 8vo. . ° . 


Second-hand 


"Vol. x In Nos. 


8vo. . . 
Post 8vo. 


8v 0. . 
Sylvester, Fer- 


* 1848 - 1851. Ferrers and Jack- 


a ” 1854. Walton and McKenzie. 
8vo. ° ° ° . ° ° — 0 
—____—_——— 1357. “Campion ‘and Walton. 8vo. 2.5 

Senate-House Riders. Jamieson. 





8vo. . . 
SPOTTISWOODE. 
| 4to. 

Tate. Exercises on Mechanics, w ith Key. 

j Mechanical Philosophy.” 

Materials. 8vo. . e ° 

TATE and STEEL. Dynamics. 8vo.. ° ° 

TODHUNTER. Analytical Statics. Post 8vo. . ° ° 
—————— Differential and Integral Calculus. 2 vols, Post 8vo. 

| W ALTON. Problems illustrative of Plane Coérdinate ried 8vo. 48 

} Mechanical Problems. 8vo. ° 

i— Problems in Hydrostatics and Hydrody namics. * vo. 

| On the Differential Calculus. 8vo. . 

| WALTON and MCKENZIE. Solutions of the Cambridge Problems. 

| 1854. 8vo. $3.25. Do. 1857. 

Problems in Elementary Mechanics. "Bv0., ° 

|Waup. Algebraic Geometry. 8vo. Hf. ef. —— -hand.) e 

WHEWELL. Analytic Statics. 8vo. ° . 

| Winson, Dynamics. 8vo. . 

Woounouvse. Differential Calculus 


Elementary Theorems relating to Determinants, | 


2 vols. . ; ° Ar. 
8vo. e : 


B38 


\y 
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| BRIOSCHE. 


| DUHAMEL, 


| FRANCGUR. 


| MAHISTRE, 
32 | MONTFERRIER, 


| NAVIER. 


| POINSOT. 
POISSON. 


TERQUEM. 


FRENCH, &c. 


Aub. Poussée des Terres. 8vo. Hf. cf. . 
BELANGER. Résuiné de Lecons de Géométrie Analytique et de Cal-— 
cul Infinitésimal. 8vo. 
Biot. Traité des Equations differentielles. lit. mor. 
BOURCHARLAT. Eléments de Calcul Differential et du C aleul. Inte- 
gral. 8vo. ° 
BONNET. Lecons de Mécaniquo Elémentaire a PU sage d des Candi- 
dates: l’Ecole Polytechnique. 8vo. . ° . 
Théorie des Determinants. 8vo. . 
Application de ’Algébre a la Géométrie. 
Tables de Logarithms. 8vo. Hf.cf.  . 
Traité de Géométrie Supérieure. 8vo. Hf. cf. 
CHOQUET. Traité élémentaire d’Algébre. 8vo. Hf. cf. 
CouRNOT. Traité élémentaire de la Theorie des Fonctions, et “du 
Calcul Infinitésimal. 2 vols. 8vo. . 
CRELLE. Journal fur die reine und or andte Mathematik. 
annum ° ° ° : 
DELISLE. Géométrie ‘tadietene. 8vo. “ne. cf. 
Cours d’Analyse Calcul Jnfinitésimal. 
Hf. mor. . 
Cours de Mécanique. 2 vols. 8vo. “HE. mor. 
DuPIN. Application de Géométrie et de Mécanique a la ae aux 
Ponts et Chaussées. 4to. If. mor. ‘ 
Developpments de Géométrie. 4to. TIf. mor. ° ° 
Géométrie et Mécanique, appliquée aux Arts. 8vo. IIf. mor. 
Gouss complet de Mathématiques pures. 2 vols. 8vo. 
ts de Statique. 8vo. Hf. ch . ° 
Méthode des Moindres Carrés. 8vo, Hf.cf. . 
KOHLER. Logarithmisch Trigonometrisches Handbuch. 8vo. 
LACROIX. Traité du Calcul Differential et du Calcul Integral. 
vols. in 4to, avec 18 pl. Mor. ° . ° 
LAGRANGE. Mécanique Analytique. 2 vols. 4to. ° 
—————__ Théorie des Fonctions Analytiques. 4to. Hf. ‘mor. 
Traité des Equations a de tous les Degrés. 
Hf. mor. 
LALANDE. ‘Tables de Logarithmes. 18mo. 
LAPLACE, Systémne du Monde. 4to. Hf. mor. . . 
LEGENDRE. Traité des Fonctions Elliptiques. 3 vols. 4to. lif. mor. 
LEROY. Traité de Stéréotomie comprenant les Applications de la 
Géométrie Descriptive & la Theorie des Ombres, la Perspective 
Lineaire, la Gnomonique, la Coupe des Pierres, et la Charpente. 
In 4to, avec Atlas de 74 pl. in fol. Paper, $9.00; hf. mor. 
——— Traité de Géométrie Descriptive. In 4to, avec Atlas de 71 
pl. Paper, $3.00; hf. mor. $5.00 and e 


. 


BOURDON, cf. 
CALLET. 


CHASLES, 


8vo. ‘ne. 


Per 


2 vols. 8vo. 





GAUss. 
3 


4to. 


|—————- Analyse Appliquée & la Géométrie des trois Dimensions. 
cf. 


HE. 

Journal de Mathématiques Pures et Appliquées. 
22 vols. . 

Cours de Mécanique Appliqné c. 8v0. 
Application de l’Analyso & la Géométrie. 
Traité é taire de Statique. 8vo. 

Aide-mémoire de Mécanique Pratique. 


8vo. 
LIOUVILLE. 1836 — 
1857. ° ° 


4to. 
Hf. mor. 
8vo. . 
Encyclopédie Mathémratique ou Exposition com- 
pléte de Toutes les Branches des Mathématiques d’apres les 
Principles de la Philosophie des Mathématiques de Hoéné 
Wronski. 3 vols. 8vo. ‘To be continued in monthly Livraisons. 
(Ketten) Hiangbriichen. 4to. . 
Théorie Géométrique des Engrenages. 
Develo; 
Hf. mor. 
Cc 


MONGE., Hf. mor. 





MORIN, 


Hf. mor. . 
2vols. 4to, 


4to, 
ts de Géomeétrie — 


| OLIVIER. 





4 





t de "Géométric Descriptive. 2 vols, 4to. 

Mémoires de Géométrie Descriptive, Theorique, et Ap- 

pliquée. 2vols. 4to. Hf. mor. . 

Application de la Géométrie Descriptive. 2 vols. 

Cours de Géometrie Descriptive. 2 vols. 4to. 

Eléments de Statique. 8vo. Hf. ef, ° ° 

Mécanique. 2 vols. 8vo. 

PONCELET et LESBROS. Experiences Hy drauliques. 

| PONTECOULANT. Systeme du Monde. 4 vols. 8vo. 

on | Eléments de a Experimentale. 
Hf. cf. . . . 

SERRET. Cours @Algebre. supé ‘rieure. 8vo. 

Eléments d’Arithmétique. 8vo. 

Nouvelles Annales de Mathématiques. 


Ato. 
Hf. mor. 


4to. Hf. mor. 
mich . 
3 vols. 8vo. 


Month ly. Per 


annum . ‘ ° ° ‘ ° ° ° ° . ‘ 
Nouvelles Annales de Mathématiques, 1856-7. 2 vols. 
Hfi.cf. . « ° ° ° ° . ° ° ° . 
Nouvelles Annales de a. Tomes VIII. a 
XVII. Corresponding to the Years 1849-1859. 10 vols. Hf. cf. 
Bulletin Bibliographie, — a de oo 
Mathématiques. 8vo. Hf.cf. . 
TRESCA. Géométrie Descriptive. 8vo. iif. mor. 
| VERHULST. Traité élémentaire des Fonctions Elliptiques. 
Hf. ef. ° : 
| VIEILLE. Cours complémentaire ‘d’Analyse ot de Mécanique. 
H ° ° ° ° ° ° ° ° ° 


8 V0. 


8vo. 
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SCIENTIFIC BOOKS. 


ENGINEERING, ASTRONOMY, &c. 


ADHEMAR. Le Traité des Ponts biais. 8vo, et Atlasin fol. . . $8.00| HANN and GENNER. On the Steam-Engine. 8vo. 
Annals of the Observatory of Harvard College. 3parts,each . - 4.00| HART. On Oblique Arches. 4to. . 
Annales de l’Observatorie Imperial de Paris. Par Le Verrier. 3 vols. HASKOLL. Railway Construction, from the setting ‘out of the centro 
in 4to. hf. cf. . P ° ° ° ° ° - 24.00 line to the completion of the work. 2 vols. 4 al 8vo. Plates. 
ARAGO. Astronomie. 4 vols. Bvo, hf. mor. « ° - 12.00} Henck. Fieldbook for Engineers. 18mo. ° ° ° 
—— Notices Biographiques. 3 vols. 8vo. hf. mor. ° - 9.00| HERSCHEL. Outlines of Astronomy. Fifth edition. 8vo. ° 
——— Notices Scientifiques. 4 a 8vo. hf. mor. . ° - 12.00; HIND, Examples in the Differential Calculus. &vo. Second-hand. 
——— Mémoires Scientifiques. Vol. I. 8vo. hf. mor. . 3.00 | HuGHES. Treatise on Gas-Works . . 
————. Voyages. 8vo. hf. mor. . . . ° ° ° 3.00 | HYMER. Elements of Astronomy. 8vo ° 
ARMSTRONG. Steam Boilers ° ° ° .30 | JAMIN. Cours de Physique, de PEcole Polytechnique. 8vo. b 
BAKER. Treatise on Land Surveying and Engineering ° -60| LATHAM. Construction of Wrought-Iron Bridges. Embracing the 
BARLOW. On Materials and Construction. 8vo. ° 4.80 Practical Application of the Principles of Mechanics to Wrought- 
Biot. Refractions Atmospheriques. 4to, ° ° 1.25 Iron Girder-Work. With numerous detail Plates. 8vo, 
BLACK. Iron Highways from London to Edinburgh, &e. ° 1.00| Law. Civil Engineering ° ° . . . . ° 
BOURNE. Treatise on the Steam-Engine. 4to. ° ° 6.00 Constructing and Repairing Roads . . 
Bow. ‘Treatise on Bracing. 8vo. ° 1.12| LoupoN. Cyclopedia of Architecture. 8vo. e e 
BRANDE. Dictionary of Science, Literature, and “Art. 8vo. ° 7.50 | MAHAN. Civil Engineering. 8vo. 
BRETON. Traité du Nivellement. 8vo. . . «. ° ° - 2.50| MAXWELL, J.C. On the Stability of the Motion of Saturn’s Rings. 
Buck. Oblique Arches of Bridges. 4to. . ° ° e 3.75 4to. paper . ° e . . . ° 
Builder, The. A Monthly Magazine for ‘Architects. ” Per annum - 8. MosELY. Mechanics of Engineering. 8vo. ° 
BURGOYNE. Blasting and Quarrying Stone . . . . ‘ MULLER. Physics and Meteorology. 8vo. 
BURNELL. Treatise on Limes and Cements ° ° . . .30| NEVILLE. Hydraulic Formule. 8vo. ° ° 
Bury. Rudimentary Treatise on Architecture : ° ° 45:| NICOL. Cyclopedia of the Physical Sciences. 8vo. 
Civil Engineer and Architect’s Journal. Monthly. 4to. London. PRALY. Construction des Voutes biaises. 8vo. hf. ef. . 

Per. annum, post-paid ° . . 7.50 | REGNAULT. Manuel des Aspirants au Grade d’Ingénieur des Ponts 
CLARK. Britannia and Conway Tubular Bridges. 2 vols. 8vo, and et Chaussées. Partie reer et Partie pratique. 4 vols. 

Atlas, folio . ° ° ° . ° - 8vo. hf. cf. ° 
CLEGG. Architecture of Machinery. Ato. . . REBLING. Memoir of the Ni iagara Falls and International Suspen- 
CreEsy. On Bridge Building, and Byelitictem of” Vaults and Arches. sion Bridge. 8vo. . ° . 

Folio ° . ° ° - 10. SEWELL. Treatise on Steam and Locomotives. 3 ‘vols. ° 

Cyclopedia of Engineering. 8yo. . J Simms. On the Use of Instruments. 8vo. . 
D’AUBUISSON. Treatise on Hydraulics. Translated by Joseph Ben- —— On Levelling. 8vo. ° ° . 
nett. 8vo. SMITH. Linear Drawing. 8vo. . . . 
DE LA RIVE. Traité d’Electricité théorique et appliquée. 3 vols. | ———— Topographical Drawi ing. 8vo. . 
8vo. hf. mor. . - 9 SONNET. Premiers Eléments de Mécanique Appliquée. 12mo. hf. ef. 
Treatise. on Electricity, i in Theory and Practice. 3 STEVENSON. Treatise on Lighthouses . 
vols. 8vo. a . 22.00| SWINDELL. Well Digging and Boring 
DEMPSEY. ‘Treatise on Drainage and Sewerage of Tow ns and | TREDGOLD. Strength of Materials. edited by Hodgkinson. 2 vols. 

Buildings . :45| Ure. Dictionary of Arts, Manufactures, and Mines. 2vols. 8vo. 
—_———._- Treatise on Drainage and Sewerage of Districts and Lands .30| VALLEE. Traité de la Science du Desin. Contenant la Théorie 
DoBson. On Foundations and Concrete Works . ° ° - 30 + Générale des Ombres, la Perspective Lineaire, la Théorie Géné- 
——_ On Masonry and Stonecutting . ° ° ° ° ° -60 | rale des Images d’Optique et le Perspective Aérienne appliquée 
—— OnBricksand Tiles . ° ° ° ° ° ° o au Lavis, pour faire suite a la Géométrie Descriptive. In 4to, 
Emy. Traité dela Charpenterie. 2 vols. 4to, et Atlas in fol. hf. mor. 25.00 et Atlas de 56 pl. Hf. mor. . ° ° ° 
FAIRBAIRN. On the Application of Cast and a Iron to Build- VicatT. OnCements. Translated by Captain Smith 

ing Purposes. 8vo. ° . . - 3.50| WaRR. Dynamics. Construction of Machinery. 8vo. . 
—_———._ Useful Information for Engineers. * Bvo. ° 3.25 | WIESBACH. Mechanics. 2vols. 8vo. 
FERGUSON. Handbook of Architecture. 2 vols. 8vo. hf. cf. ° . WILLIAMS. Practical Geodesy. Post8vo. . 

GANOT. Traité elémentaire de Physique. 12mo. . . | WILME. Handbook - Meoyine, ae 6 4to. plain, 87 00; 
Physique 4 usage des Gens du Monde. 308 ‘magnifiques colored . 

Vignettes. Hf. cf. ° ° ° ° 2. WILSON. My namics. 8vo. ‘ 
GARBETT. Principles of Design i in Architecture ° ‘ ° - 60) WoLFER., Tabula Reductionum “Observationum Astronomicarum. 
Gauss. Méthode des Moindres Carrés. 8vo. hf. cf. ° ° ° -62 | 8vo. . j 
GAYFFIERS. Manuel des Ponts et Chaussées. 2 vols. 18mo. hf. cf. 3. Woop. Practical Treatise on Railroads. * 8vo. hf. mor. 
GILLESPIE. Land Surveying. 8vo. ° ° ° ° x WOOLHOUSE. Weights and Measures of all Nations 
————._ Roads. 8vo. . . ° ° . . - 1.25| WORTHEN. Appleton’s Handbook of Drawing. 8vo. ‘ ‘ 
GODFRAY. The Lunar Theory. 8vo. ° ° ° ° ° ° .62| YVON VILLARCEAU. Etablissement des Arches de Pont. 4to. hf. 
GRANT. History of Physical Astronomy. 8vo. . . - 4 mor. ‘ . . ° 
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AGASSIZ, L. Recherches sur les Poissons Fossiles. Texte 5 vol. in 4to, | AGASSIZ, L. Etudes Critiques sur les Mollusques Fossiles. 4 vol. 4to. 

avec Atlas in fol. de 397 pl. Iconographie des Coquilles Tertiaires. 4to. 

Poissons Fossiles, du Vieux Gres Rouge (Old Red Sandstone) | ———— Mémoire sur les Moules de Mollusques Vivans et Fossiles. 4to. 
in 4to, avec Atlas in fol. Nomenclator Zoologicus, 4to. 12 Fasciculi. 

Poissons d’Eau Douce de l’Europe Centrale. Texte in 8vo, | Nomenclatoris Zoologici Index Universalis. 12mo. 
avec Atlas in fol. — Etudes sur les Glaciers. Gr. in 8vo, avec Atlas de 32 pl. 

Monographies d’Echinodermes. 4 vol. in 4to, avec Atlas in fol. | Systéme Glaciére. Gr. in 8vo, avec Atlas de 3 cartes et 9 pl. 

Echinodermes Fossiles de la Suisse. 2 partes. 4to. Géologie und Minéralogie von ‘Buckland. 2vols. 8vo. 


Proceedings of the American Association for the Advancement of Science, 
FROM THE COMMENCEMENT. 


1848 to 1858. 13 vols. ° : ‘ ° ° ° ‘ . . - $25.00 
1853 to 1858. Each, post-paid , . ‘ 2.00 


~~ ~ ae EO 


XP Orders for the Importation of English, French, and German Books will be promptly executed, and at moderate prices. Early copies of all the 
new mathematical books published in England and France will be received as soon as published. 


BOOKS FOR PUBLIC LIBRARIES IMPORTED FREE OF DUTY. 


SEVER AND FRANCIS, 
Booksellers to the University, Cambridge. 























THE MATHEMATICAL MONTHLY. 


Edited by J. D. RUNKLE, A.M., A.A.S., Cambridge, Mass. 





Tals is an Educational Journal devoted, 1. to the eleva- 
tion of the standard of Mathematical Learning in this coun- 
try, and 2. to the advancement of the Science. 

Its plan and aims, as set forth in the first number of 
Volume L, have received the hearty approval of a large 
proportion of the MATHEMATICIANS, ASTRONOMERS, 
ENGINEERS, and SCIENTIFIC MEN in the United States 
and British Provinces, the American Association for the 
Advancement of Science, and several State Teachers’ 
Associations. The first volume of the Monthly contains 
the names of not less than three hundred of those who 
have given it their cordial approbation. 

For the information of those whose attention has not 
before been called to the subject, the Publishers beg to 
offer the following selections from a large number of testi- 
monials ; having room only to refer to notices in the At- 
lantic Monthly, Silliman’s Journal, Journal of the Frank- 
lin Institute, Christian Examiner, Nouvelles Annales de 
Mathématiques, and nearly all the educational journals 
and prominent newspapers in all parts of the country. 

After the issue of the eighth number, the following card 
was issued : — 

* BOSTON, May 25th, 1859. 

The undersigned having watched with great interest 
the establishment of a new MATHEMATICAL JOURNAL 
at Cambridge, under the editorship of Mr. J. D. RUNKLE, 
are desirous of calling the attention of the patrons of sound 
learning to this work. ‘The ‘ MATHEMATICAL MONTH- 
LY’ commenced its existence in October, 1858, and has 
been conducted on a plan that cannot fail to make it an 
instrument of great good. It is addressed to students as 
well as to professors ; and has doubtless already given a 
new impulse to mathematical studies, wherever it has 
been introduced. A work of this kind should not be suf- 
fered simply to live. It has now about eleven hundred 
subscribers; and is not, perhaps, likely to be altogether 
discontinued, while its present support remains. But its 
friends should not be satisfied with this. A liberal sub- 
scription should insure to it a vigorous, energetic, long- 
continued life; and should enable it not only to preserve 
its present excellent form, and the:stimulus of its prizes, — 
now amounting to about three hundred dollars, — but to 
make new improvements ; to increase its size, without in- 
creasing its terms; to secure the best matter, by paying 
contributors, if necessary ; and to compensate its editor, in 
part at least, for the time he bestows upon it, 

“ This appeal is made from no suggestion of the editor, 
but from the conviction that the work deserves a wider 
patronage, and must secure it, in order to be permanently 
successful, The circle of strictly mathematical readers in 
this country is yet small. To enlarge it, nothing can be 
more surely relied on than a well-conducted Journal ; but 
until this is done, and the work is thus made to support 
itself, the aid of all true friends of Science must be in- 
voked. 

“JAMES WALKER, 
BENJAMIN PEIRCE, 
G. P. BOND, 
EDWARD EVERETT, 
JARED SPARKS, 
JOSEPH LOVERING, 
JOSIAH QUINCY, 
J. INGERSOLL BOWDITCH.” 





The —— and Gentleman’s Diary for 1860, edited by 
Professor WOOLHOUSE, London, England, says of the 
Mathematical Monthly : — “ This interesting American 
monthly periodical has completed its first volume. It is 
both ably conducted and efficiently supported, and gives an 
earnest of success that must be gratifying to its promoters, 
and satisfactory to its numerous talented contributors.” 


Professor HENRY, in his last Smithsonian Report, says : 
—‘“A subscription has also been made for a number of 
copies, for foreign distribution, of the Mathematical Month- 
ly, edited by J. D. RUNKLE, of Cambridge, a journal in- 
tended to promote the study of mathematics in this coun- 
try. The plan and execution of this work are such as to 
commend it to all who are interested in the advance of the 
important branch of knowledge to which it pertains ; and 
it is gratifying to learn that the patronage which it has re- 
ceived, as well as the number and character of the articles 
furnished, are such as to insure its entire success.” 


Professor WILLIAM RUTHERFORD of the Royal Mili- 
tary Academy, Woolwich, England, in a note to the edi- 
tor, says :—‘‘ [ have also got all the numbers of your new 
Monthly Mathematical publication, with which I am much 
pleased. It will bea useful work, and I regret we have 
not any similar publication in Britain.” 

From hundreds of letters we might compile a volume of 
strongest testimonials to the merits and importance of the 
MONTHLY. 

The Publishers will keep up the size, style, and beauty 
of its typography and illustrations, which have been distin- 
guished for their artistic excellence. Two or more steel 
plates, fully equal to those of DONATI’s Comet and the ad- 
mirable portrait of Dr. BOwDITCH, which has already 
appeared, will be given in each volume, with as many 
woodcuts as shall be necessary fully to illustrate the 
text. 

Mr. EVERETT says, in speaking of the appearances of 
the comet as seen through the great Refractor of Harvard 
College Observatory: “They are illustrated by two admi- 
rable engravings on steel, from drawings executed from 
sketches taken by the side of the great Refractor, one by 
Mr. GEORGE P, BonpD, and the other by Mr. FeTTE. 
Both are beautiful ; but the former appears to me the most 
admirably executed work of the kind I have ever seen; not 
only far beyond any European drawing or engraving of this 
comet which has 7 reached us, but superior to any for- 
eign drawings and engravings of any celestial phenomena ; 
those, for instance, in Sir JOHN HERSCHEL’S splendid 
work, ‘The Results of Ast ical Observations at the 
Cape of Good Hope.” The drawings and engravings in 
that fine volume, though executed at the expense of a mu- 
nificent patron (the Duke of Northumberland), and by the 
most skilful English artists, are inferior to the drawings 
of Messrs. BOND and FETTE, engraved by J. W. WATTS 
at Boston, for the Mathematical Monthly.” 

We shall soon present our readers with a fine portrait 
on steel of Professor PEIRCE of Harvard University, 
which we hope to follow by one of the distinguished 
LEVERRIER. 

The Monthly will contain frequent lists of Foreign and 
American Mathematical and Scientific Publications, with 
notices and reviews of those most likely to be useful to 
the teachers and students of mathematics. 





For Terms, Rates of Advertising, &c., see second page of Cover. 


IVISON, PHINNEY, & CO., 
Publishers, 48 and 50 Walker St., New York. 


























ANNOUNCEMENT. 





Important to Teachers, Schools, and Families ! 


Now in course of Publication, 


HARPER’S SERIES OF SCHOOL AND FAMILY READERS. 


CONSISTING OF A PRIMER AND SEVEN READERS. 
By MARCIUS WILLSON. 


OG> The Primer and the first Four Readers will be ready shortly, 40) 


These Readers have FAR HIGHER AtMs than any hitherto published, and it is confidently anticipated by 
eminent Educators who have been made acquainted with their plan, and seen its execution in part, that 
they will introduce A NEW ERA in the cause of popular education. 


THE LEADING IDEA OF THESE BOOKS IS 


To furnish a series of Progressive Readers, which shall larize, to the capacities of children, the “ Higher 
English Branches” of study, so that some useful knowledge of the various departments of NATURAL HIS- 
TORY and NATURAL SCIENCE shall be obtained by aut the pupils in our schools, while they are en- 
gaged in their ordinary Reading Exercises! This is the only plan by which useful instruction in all these 
departments can be brought within the reach of all the youth in our country. If these Readers shall 
successfully accomplish this object, in the incidental way of the ordinary Reading Exercises in school, with- 
out diminishin in the least the value of these Exercises, and without additional encroachment upon the time of 
pupils or owe. beech their ultimate beneficial influence upon Popular Education must be immense. 

But while INSTRUCTION is the great aim and ultimate object in the PLAN of the Readers, it has been 
constantly kept in view in carrying out the plan, that the Reading Lessons must be GRADED to suit the 
capacities of the different classes of pupils in our schools, — that the books must be made so INTEREST- 
ING that children will seek for them with avidity, — and that, in variety of matter, and in elementary in- 
struction, they must be adapted to the purpose for which Reading Books are primarily used in schools, — that 
of teaching the ART of Reading. 

No serves of Readers hitherto published makes any approach to this in EXTENT, VARIETY, BEAUTY, and 
Uritiry of ILLUSTRATIONS. 

Not only does the plan admit of very extensive illustrations in all of the Readers, but, in point of utility, the 
illustrations, especially in the Natural History divisions, are decidedly in advance of what can be found even 
in works exclusively devoted to Natural History. 

Thus the various divisions of Zodlogy, occupying a place in five of the Readers, beginning with the Third, 
are extensively illustrated, upon a plan combining the greatest de of interest and utility. For example, 
when a Cxass of Animals — Quadrupeds, Birds, Fishes, &c. — is described, the leading species of the class, 
sometimes numbering ten or twelve, or more, are grouped in one engraving, in which their relative propor 
tions as to size are given, with an accompanying scale of measurement. Thus, in the class of Animals of the 
Deer kind (Third Reader), a group is given, confhining the leading species, — some as large as an ox, and 
one scarcely larger than a rabbit. In the same manner the various Classes or Orders of Brrps are repre- 
sented in one of the divisions of the Fourth Reader. Each Cut thus becomes an interesting lesson in itself, — 
useful even to the Naturalist; for we believe the plan is original with Mr. Willson. Separate cuts are given 
to illustrate the great variety of authentic anecdotes of Quadrupeds, Birds, &c., and the numerous selected 
gems of prose and — 

Human Physiology, Botany, Physical Geography, Astronomy, &c., &c., are also fully illustrated by en- 
gravings unsurpassed in beauty and accuracy. 

In the Primer and EARty Reapers special efforts are made to form correct Habits of reading, by the 
introduction of great variety in the Beading Lessons, and especially by frequent use of the conversational 
style, with marks to denote the proper inflections. The motto here is, “ Teach pupils, at the very beginning, 
not Rules, but correct Hasrrs of reading.’’ Superior Illustrative Engravings are made the subjects of most 
of the primary lessons; and the arinaigls is constantly kept in view, that in childhood it is through the me- 
dium of the perceptive faculties that the attention is the most readily awakened, and memory and judgment 
the most successfully cultivated. 

The Series will be a Choice Library in itself, which every family should possess. Though especially. de- 
signed for Schools, its utility will not be confined to them. 

otwithstanding the ENorMous EXpeEnsE incurred in getting up these books, THEY WILL BE FURNISHED 
AS CHEAP AS OTHER READERS. 


XP The prices of those ready will be advertised in the next Number of 
Harper’s Magazine. 
For terms of First Introduction into Schools, and Agencies, address Harper & BroTHERs, or Marcivs 
WILtson, to their care. 


Published by HARPER & BROTHERS, Franklin Square, New York. 























